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SURFACE WATER SUPPLY OF COLORADO BIVER
BASIN, 1917.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1917.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological
Survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry bills passed by Congress have
carried the following item and appropriations:

For gaging the streams and determining the water supply of the United States, and

for the investigation of underground currents and artésian wells, and for the prepara-
tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1895-1918.

BE L SN $12, 500
1806 . -ttt e e —nanan 20, 000
1897 10 1900, InClUSIVe. . oo« oo et ee e e 50, 000
1901 to 1902, inclusive.................... eeeennan PUNU 100, 000
1903 t0 1906, inClUSIVe. cco e v e ieeieee e e e i 200, 000
L S 150, 000
1908 10 1910, InCIUSIVE. ..o o - e e eee e e e ee e eaaeeanns 100, 000
1911 10 1917, inclusive. . ... ..o o aaa 150, 000
11 F 175, 000

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
in connection with the description of each station affected; coopera~
tion of the second kind is acknowledged on pages 11-12. .

Measurements of stream flow have been made at about 4,240 points
in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1916, 1,180 gaging stations were being
maintained by the Survey and the cooperating organizations. Many
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8 SURFACE WATER SUPPLY, 1917, PART IX.

miscellaneous discharge measurements are made at other points. In
connection with this work data were also collected in regard to pre-
cipitation, evaporation, storage reservoirs, river profiles, and water
power in many sections of the country and will be made available in
water-supply papers from time to time. Information in regard to
publications relating to water resources is presented in the appendix
to this report.

~ DEFINITION OF TERMS.

The volume of water flowing in a stream—the “run-off” or ““dis-
charge”—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miners’ inches, and discharge in second-
feet per square mile, and (2) those that represent the actual quantity
of water, as run-off in depth in inches, acre-feet, and millions of
cubic feet. The principal terms used in this series of reports are
second-feet, second-feet per square mile, run-off in inches, and acre-
feet. They may be defined as follows:

“Second-feet” is an abbreviation for ‘“cubic feet per second.”
A second-foot is the rate of discharge of water flowing in a channel
of rectangular cross section 1.foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed.

‘“Second-feet per square mile’ is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off (depth in inches)’’ is the depth to which an area would
be covered if all the water flowing from it in a given period were uni-
formly distributed on the surface. It is used for comparing run-off
with rainfall, which is usually expressed in depth in inches.

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity re-
quired to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation.

The following terms not in common use are here defined:

““Stage-discharge relation,” an abbreviation for the term ‘relation
of gage height to discharge.”

“Control,” a term used to designate the section or sections of the
stream below the gage which determine the stage-discharge relation
at the gage. It should be noted that the control may not be the same
section or sections at all stages.

The “point of zero flow” for a gaging station is that point on the
gage—the gage height—to which the surface of the river would fall if
there were no flow.
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EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1916, and ending September 30, 1917. At the beginning of January
in most parts of the United States much of the precipitation in the
preceding three months is stored as ground water, in the form of snow
or ice, or in ponds, lakes, and swamps, and this stored water passes off
in the streams during the spring break-up. At the end of September,
on the other hand, the only stored water available for run-off is
possibly a small quantity in the ground; therefore the run-off for the
year beginning October- 1 is practically all derived from precipitation
within that year.

The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either.
from direct readings on a staff gage or from a water-stage recorder
that gives a continuous record of the fluctuations. Measurements of
discharge are made with a current meter. (See Pls. I, 11.) The
general methods are outlined in standard textbooks on the measure-
ment of river discharge.

From the discharge measurements rating tables are prepared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights give the discharge from which the daily, monthly,
and yearly mean discharge is determined.

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving results
of discharge measurements, a table showing the daily discharge of
the stream, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage heights and results of discharge measurements
are published.

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any eon-
ditions that may affect the constancy of the stage-discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, sﬁ]ifting of control, and the cause and effect of back-
water; it gives also information a&s to diversions that decrease the
flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the records.

The table of daily discharge gives, in general, the discharge in
second-feet corresponding to the mean of the gage heights read each
day. At stations on streams subject to sudden or rapid diurnal
fluctuations the discharge obtained from the rating table and the .
mean daily gage height may not be the true mean discharge for the
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day. If such stations are equipped with water-stage recorders, the
mean daily discharge may be obtained by averaging discharge at
regular intervals during the day or by using the discharge integrator, an
instrument operating on the principle of the planimeter and contain-
Ing as an essential element the rating curve of the station.

In the table of monthly discharge the column headed “Maximum”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does not
indicate correctly the stage when the water surface was at crest
height and the corresponding discharge was consequently larger than
given in the maximum column. Likewise, in the column headed
“Minimum”’ the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed “Mean”’ is the
average flow in cubic feet for each second during the month. On this
average flow computations recorded in the remaining columns, which

- are defined on page 8, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The aceuracy of stream-flow data depends primarily (1) on the
permanence of the stage-discharge relation and (2) on the accuracy of
observation of stage, measurements of flow, and interpretation of
records.

A paragraph in the description of the station or footnotes added to
the tables gives information regarding the (1) permanence of the
stage-discharge relation, (2) precision with which the discharge rating
curve is defined, (3) refinement of gage readings, (4) frequency of
gage readings, and (5) methods of applying daily gage heights to the
rating table to obtain the daily discharge.!

For the rating tables “well defined” indicates, in general, that the
rating is probably accurate within 5 per cent; ‘‘fairly well defined,”
within 10 per cent; ‘“poorly defined,” within 15 to 25 per cent.
These notes are very general and are based on the plotting of the
individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off in inches
may be subject to gross errors caused by the inclusion of large non-
contributing districts in the measured drainage area, by lack of
information concerning water diverted for irrigation or other use,
or by inability to interpret the effect of artificial regulation of the
flow of the river above the station. ‘‘Second-feet per square mile”
and “run-off (depth in inches)”’ are therefore not computed if such
errors appear probable. The computations are also omitted for

1 For & more detailed discussion of the accuracy of stream-flow data see Grover, N. C., and Hoyt, 3 - Ce
Accuracy of stream-flow data: U, 8, Geol. Survey Water-Supply Paper 400, pp. 53-59, 1916.
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stations on streams draining areas in which the annual rainfall is less
than 20 inches. All ﬁgures representing ‘‘second-feet per square -
mile” and ‘run-off (depth in inches)”’ previously published by the
Survey should be used with caution because of possible inherent
sources of error not known to the Survey.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies
-of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published.

COOPERATION.

B
|
|

COOPERATION.

The work in Arizona, Nevada, Utah, and Wyoming was carried on
under cooperative agreement between the United States Geological
Survey and the States, and special acknowledgments are due to the
.cooperating State officials, R. H. Forbes, director of the Arizona State
Agricultural Experiment Station; W. M. Kearney, succeeded by
J. G. Scrugham, State engineer of Nevada; W. D. Beers, succeeded
by G. F. McGonagle, State engineer of Utah; and J. B. True, State
engineer of Wyoming.

The State engineer of Colorado, A. J. McCune, paid the observers
at the stations on North Fork of Grand River near Grand Lake,
Grand River near Kremmling, and Williams Fork near Parshall, and
cooperated in the maintenance of station on Yampa River near
Maybell.

The United States Reclamation Service paid for a part of the main-
tenance of stations on Green River at Green River, Wyo., and
Yampa River near Maybell, Colo.

The United States Forest Service furnished gage-height record for
stations on Pine Creek at Fremont Lake outlet, and at Pinedale,
Wyo.; also furnished the services of an hydrographer for part of the
time during winter, and all or a part of gage-height records for 18
stations in the Grand River basin in Colorado.

Records of stage for East Fork at East Fork canal were fur-
nished by S. E. Bartlett; and for Crystal River at Marble, Colo., by
the Colorado-Yule Marble Co.; for Leroux Creek near Lazear, Colo.,
by J. E. Hansen.

Financial assistance for work in Utah and Nevada has been ren-
dered by the U. S. Reclamation Service, the U. S. Office of Indian
Affairs, the Utah Power & Light Co., Muddy Valley Imgatlon
District, The Vernal Milling & Light Co., and R. C. Savage.

The United States Indian Service cooperated in the maintenance of
stations on Gila River at Guthrie, near Solomonville, near San Carlos,
at Winkelman, at Kelvin, and on San Francisco River at Clifton, Ariz.



12 SURFACE WATER SUPPLY, 1917, PART IX.

The United Verde Copper Co. cooperated in maintaining station on
Verde River near Clarkedale, Ariz.

The Southwestern Amzona Fruit & Irrigation Co. furnished gage—
height record for Gila River near Sentinel, Ariz.

DIVISION OF WORK.

Data for stations in Arizona were collected and prepared for pub-
lication under the direction of C. E. Ellsworth, district engineer,
assisted by J. B. Spiegel, M. D. Anderson, Wallace Adams, and Mrs,
Carol H. Shrigley.

Data for stations in Colorado and Wyoming were collected and
prepared for publication under the direction of Robert Follansbee,
district engineer, who was assisted by S. B. Soulé, H. W. Fear, P. V.
Hodges, H. K. Smith, and Miss Bessie Meyers.

For stations in Nevada and Utah data were collected and prepa,red
for publication under the direction of C. C. Jacob, district engineer,
assisted by A. B. Purton, L. W. Jordan, J. J. Sanford, W. E. Dickin-
son, C. W. Bennett, R. P. Flagel, and Miss Ruby Christensen.

The manuscript was reviewed and assembled by B. J. Peterson
and B. L. Hopkins. '

GAGING=-STATION RECORDS.

GREEN RIVER AND THE MAIN COLORADO.
GREEN RIVER NEAR DANIEL, WYO.

Locarion.—Near line between Tps. 32 and 33 N., R. 110 W., at highway bridge 6
miles southwest of Daniel, in Fremont County. No tributary of importance
within several miles.

DRAINAGE AREA.—932 square miles (measured on U. 8. Geological Survey 1:500,000
map).

RECORDS AVAILABLE.—April 1, 1915, to September 30, 1917. State engineer main-
tained station at this point during 1913 and 1914.

GagE.—Chain located on downstream side of bridge; read by Mrs. A. P. Sommers.

DISCHARGE MEASUREMENTS.—Made from two-span bridge or by wading.

CHANNEL AND cONTROL.—Channel composed of coarse gravel and small boulders;
control 100 feet downstream at small rapids which was practically permanent
during 1917. Banks are high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 5.5 feet, June 24
to 27 inclusive (discharge, 4,810 second-feet); minimum discharge probably
occurred during winter.

Ice.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter.

Diversions.—Prior to December 31, 1916, there were adjudicated diversions of 212
second-feet from Green River above station near Daniel.

REeGULATION.—None.

Accuracy.—Stage-discharge relation practically permanent; affected by ice during
winter period. Rating curve well deflned between 400 and 4,600 second-feet.
Gage read to quarter-tenths once daily. Daily discharge ascertained by applying
gage reading to rating table. Records good.
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Discharge wwasuremmts of Green River near Daniel, Wyo., during the year ending Sept

30, 1917
Date. Made by— hgizﬁ. ch]zge. Date. Made by— hg&%‘; c]i)aisée
Feet. | Secft. Feet. | Secft.
2.38 276 || June 23 | H. Is. Smith. . .| b.42 4,
4.72 3,370 || Sept. 27 | 8. B, Soulé............. 2.7
468 | 3,270

Daily discharge, in second-feet, of Green River near Daniel, Wyo., for the year ending
Sept. 30, 1917.

Day.| Apr. | May. | June. | July. | Aug. | Sept. | Day. | Apr. | May. | June. | Julr. | Aug. | Sept.
} SR SO 580 | 2,400 | 4,050 | 1,810 465 825 625
DI O 501 | 2,230 | 3,860 | 1,650 465 825 625
F: AU P, 540 | 2,060 | 3,670 | 1,570 430 825 540
S O 670 | 1,980 | 3,670 | 1,570 430 770 500
[T DO 625 | 2,400 | 3,670 | 1, 465 720 500
6...deeeelnn 625 | 2,060 | 4,050 | 1,270 465 720 465
Tewefomenann 670 | 1,810 | 4,050 | 1,200 500 670 465
- P 770 | 2,060 | 4,050 | 1,200 500 670 465
| IR PO 880 | 2,230 | 4,050 | 1,130 465 625 500
0. 1,000 | 1,810 | 3,860 | 1,060 465 625 540
) ) AU SO 1,500 | 3,760 | 3,670 | 1,000 465 580 465
12, 0,01 1,810 3,860 | 3,480 | 940 500 580 430
1B.. ..., ,140 | 2,850 | 3,300 | 940 540 540 430
Moo ool 3,760 | 1,980 [ 3,120 | 940 670 540 430
R ) 2,400 | 2,940 | 880 720 55(% 430

Monihly discharge of Green Rwver near Daniel, Wyo., for the year ending Sept. 30, 1917.

Disc econd-feet.
harge In st d-feet. Run-of
Month, i
Maximum.| Minimum.| Mean. | acre-feet. .
670 1,010 8,010
500 2,240 3
1,810 3,400 202, 000
1,810 2,880 177,000
500 936 57,600
430 498 ,
---------------------- 612,000

GREEN RIVER AT GREEN RIVER, WYO.

Locarion.—In sec. 22, T. 18 N., R. 107 W., at highway bridge a quarter of a mile
south of railroad station at Green River, in Sweetwater County. No tributary
within several miles. ‘

DRAINAGE AREA.—T7,670 square miles (measured on U. 8. Geological Survey 1:500,000
map).

RECORDS AVAILABLE. ——May 2, 1895, to October 31, 1906; March 1, 1915, to Septem-
ber 30, 1917.

GaeE.—Chain on upstream side of left span read by Wm. Hutton, jr. Vertical staff
attached to submerged cribbing on the east bank of the river near pump house:
one-third mile above present location used from 1895 to 1906. No determined .
relation between gages.

DiscHARGE MEASUREMENTS.—Made from two-span bridge.
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CHANNEL AND ¢ONTROL.—Channel composed of compact gravel and small boulders
with sand bar on one side; practically permanent during 1917; no well-defined
control. Banks are high and not subject to overflow at stages less than 10.5 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 11.45 feet at 5 p. m.
June 28 (discharge, 18,900 second-feet); minimum discharge of 250 second-feet
occurred November 13, when stage-discharge relation was affected by ice.

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from discharge
measurements, observer’s notes, and records of temperature.

Drversions.—Prior to December 31, 1916, there were adjudicated diversions of 208
second-feet from Green River between station near Daniel and Green River
station.

RecurarioNn.—None.

Accuracy.—Stage-discharge relation practically permanent; seriously affected by ice
during winter months. Rating curve well defined between 900 and 18,000
second-feet. Gage read to tenths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table. Records are excellent except
during period affected by ice, for which they are good.

CooreraTioN.—The United States Weather Bureau furnished gage heights Oc-
tober 1 to November 30 and March 1 to September 30.

Discharge measurements of Green River at Green River, Wyo., during the year ending
Sept. 30, 1917.

Ga Dis- G Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Sec.-ft. Feet. | Secft.
992 || May 81 | H. K. Smith........... 7.63 | 6,550
419 || June 26 {..... A0 eeannnnninn, 1.07 | 17,300
440 || Aug. 2 | Robert Follansbee..... 6.81 4,370
340 || Sept. 21 | 8. B. Souléueen......... 4271 1,180
454

Daily discharge, in second-feet, of Green River at Green River, Wyo., for the year ending
Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July. | Aug. | Sept.
17,300 | 5,170 | 1,470
17,300 | 4,560 | 1,380
17,000 | 3,990 | 1,290
15,600 | 3,630 | 1,290
13,800 | 3,290 | 1,380
13,800 | 3,130 [ 1,470
13,800 | 3,130 | 1,470
14,500 | 2,970 | 1,570
14,200 | 2,670 | 1,570

;800 | 2,530 | 1,570
13,800 | 2,390 | 1,570
13,100 | 2,250 | 1,570
12,800 { 2,190 [ 1,470
12,000 | 2,150 | 1,380
10,800 | 2,100 | 1,380
9,890 | 2,000 | 1,380
9,200 | 2,040 | 1,380
8120 | 1,980 | 1,380
7,840 | 1,940 [ 1,290
7,310 | 1,800 | 1,200
7,050 | 1,850 | 1,200
6,800 | 1,800 | 1,200
6,550 | 1,750 | 1,120
6,550 | 1,710 | 1,030
6,070 | 1,670 | 1,120
5,840 | 1,640 | 1,200
5,390 | 1,610 1,200
5,170 | 1,560 | 1,200
5,170 | 1,580 | 1,200
5,390 | 1,570 | 1,200
5,390 | 1,470 |...\...

Nore.—Stage-discharge relation affected by ice Nov. 12, 1916, to Apr. 10, 1917; discharge based on dﬂa .
e heights, discharge measurements, observer’s notes, and temperature records. Gage was Dot r.
ug. 12-29; discharge obtained from comparative hydrograph with Green River near Daniel, Wyo.
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Monthly discharge of Green River at Green River, Wyo., for the year ending :S‘epi. 80, 1917.

Discharge in second-feet.

Run-off in

Month. acre-feet.

Maximum.| Minimum.| Mean.

990 602 874 53,700
950 250 518 30, 800
448 340 405 24,800
448 315 374 23,000
392 340 364 20,200
1,030 420 529 32, 500
5,170 1,030 2,260 134,000
8,400 1,890 4,760 293, 000
18,400 4,560 | 10,100 601, 000
17,300 5,170 | 10,400 640, 000
5,170 1,470 2,400 148,000
1,570 1,030 1,340 79, 700
18,400 250 2,870 | 2,080,000

GREEN RIVER AT LITTLE VALLEY, NEAR GREEN RIVER, UTAH,

LocaTion.—In sec. 4, T. 22 8., R. 16 E., 1 mile above old Little Valley ferry
and 6 miles downstream from Green River, Emery County.

DrAINAGE AREA.—41,000 square miles.

RECORDS AVAILABLE.—December 18, 1910, to September 30, 1917. Records obtained
at Green River (known also a8 Elgin or Blake) from 1894 to 1899, and 1905 to 1911,
give practically the samé flow.

GaGE.—Friez water-stage recorder on left bank about a mile above old ferry cable
inspected by R. C. Wheeler. Various gages at cable were in use from December
18, 1910, to November 6, 1914, when the Friez recorder wasinstalled. The records
at Green River were obtained from chain gage at the Denver & Rio Grande Rail-
road bridge until December 2, 1910, when the gage was moved 200 feet upstream
to the new highway bridge. ’

DiscHARGE MEASUREMENTS.—Made from a car on the ferry cable.

CHANNEL AND coNTROL.—Bed composed of gravel and sand. Control probably about
two-thirds of a mile below the gage; apparently fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water-stage
recorder, 14.53 feet at 6 a. m. June 27 (discharge, 68,100 second-feet); minimum
stage, from water-stage recorder, —0.15 foot at 11 a. m. November 18 (discharge,
995 second-feet).

1894-1899, 1905-1917: Maximum discharge recorded, 68,800 second-feet, May
29, 1897; minimum discharge recorded, 0.35 foot at 8 a. m. December 21,
1915, (discharge, 875 second-feet).

Ice.—Stage-discharge relation seriously affected by ice nearly every winter.

DrversioNs.—Station is below practically all diversions from Green River.

ReeurnaATION.—None.

Accuracy.—Stage-discharge relation permanent except as affected by ice December 28
to March 3. Rating curve well defined between 800 and 70,000 second-feet, by
messurements made 1915 to 1919. Operation of water-stage recorder satis-
factory except for period January 27 to February 23, when daily readings of
staff gage were secured. Daily discharge ascertained by applying to rating table
mean daily gage height determined from recorder graph by imspection. For
period when stage-discharge Felation was affected by ice, means of discharge
were estimated from observer’s notes and weather records. Records good.
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Discharge measurements of Green River at Little Valley, Utah, during the year ending
Sept. 30, 1917. -

Date. Made by— hgiz S ch];]rsg-e Date, Made by— hg:i% ch]z)xlrsée

Feet. | Sec.ft. Feet, | Sec.-ft.

Dee. 71J.J.Sanford........... 1.43 3,140 )f July 29 { R. P.Flagel............ 4.40 9, 850

Mar. 6 | Sanford and Flagel.....| 1.76 3,710 || Aug. 31 |._...do.ceeeoi ... 1.91 3,660

June gg A. Bd. Purton.... Sept. 11 | Jacobs and La Rue.....] 1.95| ¢3,880
..... O eieeenas

e Area determined by prolonging area curve. Mean velocity assumed 75 per cent of maximum velocity
as determined from drift-wood floating in main part of current. Measured at Green River.
% Measured by timing floats between highwaybridgeand railroad bridge. Mean velocity determined from
a horizontal velocity curve ofsurface velocities and a coefficient of 0.85 for reducing surface velocity to mean
in vertical. Area determined from soundings of measurement on July 20. Measured at Green River.
¢ Measured from highway bridge at Green River.

Daily discharge, in second-feet, of Green River at Little Valley, near Green River, Utah,
Jor December, 1915.

NoTe.—Because of better definition of rating curve based on exireme low-water measurements made in
1919, records for this month are revised, and supersede those published in Water-Supply Paper 439.

Discharge estimated because of backwater from ice Dec, 22-31, from observer’s notes and temperature
records. The abnormally low flow on Dec. 20 and 21 was caused by water being held back several miles
upstream by anice jam in the canyon.

Monthly discharge of Green River at Little Valley, near Green River, Utah, for the year
ending Sept. 30, 1916,

Discharge in second-feet.
Run-off in
Month. ) . acre-feet.
Maximum, | Minimum. | Mean.
8,440 2, 800 3,940 242, 000
3,910 2,380 2, 830 168, 000

1,880 116,000

1,720 106, 000

2,240 129, 000

9,080 558, 000
10, 500 625, 000
21,000 | 1,290,000
23,000 | 1,370,

633

5,750 354, 000
2570 153,000

THE YOAT - en e oee e eeae e e eeee e eaeanans 30,300 875| 7,930 ‘ 5,740,000

Nore.—Discharge records for December, 1915, have been revised. Figuresin the above table supersede
those published in Water-Supply Paper 439, page 21.
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Daily discharge, in second-feet, of Green River at Little Valley, near Green River, Utah,
Jor the-year ending Sept. 30, 1917.

Day Qct. Nov. Dec. | Mar. Apr. | May. | June. | July. | Aug. | Sept.
2,250 33,500 | 59,400 | 12,600 | 3,810
2,150 |. 34,100 | 57,600 | 11,800 | 3,710
2,080 [........ 9,580 | 14,900 | 35,200 | 54, 10,900 | 3,610
2,300 | 3,420 | 8,180 | 14,000 | 34,600 | 51,600 | 10,900 { 3,610
2,710 | 3,150 | 7,080 | 15,900 | 31,800 | 49,200 | 10,500 | 3,610
2,670 | 3,330 | 6,240 | 15,400 | 31,800 | 45,700 | 9,760 | 3,520
3,060 | 2,970 | 5,600 | 13,100 | 33,500 | 42,100 | 8,860 | 8,420
2,150 | 2,800 | 5,360 | 11,800 | 34,100 | 38,600 | 8,180 | 3,420
1,480 | 2,880 | 6,380 | 11,300 | 32,900 | 36,900 | 7,540 | 3,610
1,370 | 3,060 | 7,380 | 10,900 | 31,800 | 35,200 | 7,230 | 3,810
1,320 | 3,060 | 9,760 | 10,900 | 33,500 | 33,500 | 6,940 | 4,110
1,140 | 3060 | 14,000 | 11,300 | 38,100 | 32,400 | 6,790 | 5,
1,470 | 3,150 | 15,400 | 12,600 | 41,000 | 30,700 | 6,790 | 4,110
1,760 | 3,150 | 16,400 | 14,900 | 44,500 | 29,000 | 6,240 | 4,110
1,880 | 3, 15,900 | 17,400 | 46,800 | 26,800 | 5,980 | * 4,430
1,940 | 3,150 | 15,900 | 20,900 | 46,800 | 24,600 | 5,730 | 4,650
2,150 | 3,060 | 14,500 | 26,800 | 46,200 | 22,500 | 5,600 | 4,770
2,300 | 2,970 | 13,100 | 30,700 | 46,200 | 20,900 | 5,480 | 4,540
2,220 | 2,880 | 11, 34,600 | 48,000 | 19,400 | 5,240 | 4,110
1,950 | 2, 10,100 | 38,600 | 51;000 | 17,400 | 5,240 | 3,910
2,150 | 3,150 | 9,760 | 41,000 | 54,000 | 15,900 | 5,120 | 3,810
2,010 | 3, 9,390 | 42,700 | 55,800 | 14,900 | 4,880 [ 3,810
2,150 | 3,240 | 8,860 | 43, 58,800 | 14,0001 4,770 | 4,
2,150 | 3,710 | 8,680 | 44, 61,200 | 13,100 | 4,650 | 4,320
2,150 | 4,010 | 9,390 | 44,500 | 63,100 | 12,600 | 4,430 | 4,110
2,460 | 3,910 | 12,600 | 41,000 | 64,300 | 12,200 | 4,320 | 4,430
2,380 | 3,610 | 17,400 | 39,800 | 66,700 | 11,800 | 4,110 4,220
........ 3,710 | 19,900 | 39, 65,500 | 11,800 | 4,010 | 3,910
........ 3,710 | 22,500 | 39,800 | 63,100 | 11,300 | 4,010 | 3,810
........ 3,610 | 24,100 | 37,500 | 61,200 | 10,900 { 3,910 [ 3,710
........ 5540 |........| 34,600 |........] 11, 3,810 |.cuerenn

Nore.—Discharge estimated because of ice Dec. 28-31, 1,900 second-feet; Jan. 1-15, 1,500 second-feet;
Jan. lg-?l,tl,loo second-feet; Feb. 1-15, 1,300 second-fest; Feb. 16-28, 3,000 second-feet; and Mar. 1-3, 3,800
second-feet.

Monthly discharge of Green River at Little Valley, near Green River, Utah, for the year
ending Sept. 30, 1917.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.

4,990 307,000
2,560 152,000
2,060 127,000
1,290 79,300
2,090 116,000
3,350 206,000
11,900 708,000
26,200 | 1,610,000
46,300 760, 000
28,000 | 1,720,000
6,660 410, 000
4,010 239, 000
11,700 | 8,430,000

187042°—21—wsp 459——2
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COLORADO RIVER NEAR TOPOCK, ARIZ.

Locarron.—InE. § sec. 16, T.7 N., R. 24 E., San Bernardino base and meridian, at
head of canyon 1§ miles below Atchison, Topeka & Santa Fe Railway bridge at
Topock and 16 miles (by main channel of river) below Needles, Calif.

DrAINAGE AREA.—171,000 square miles (169,000 square miles at Hardyville, Ariz.,
plus about 2,000 square miles between Hardyville and gaging station).

Recorps avamaBre.—February 1, 1917, to September 30, 1917.

GaGE.—Stevens water-gage recorder on right (California) bank just above point where
river rapidly narrows and enters rock canyon.

DiscHARGE MEASUREMENTS. —Made from highway bridge at Topock or from boat.
Cable installed April, 1918, in canyon just below gage.

CHANNEL AND cONTROL.—Channel straight above and below gage. Above the gage
the channel is wide and the bed of loose sand is constantly shifting. At low
stages large sand bars form numerous islands between Topock and the gage,

. Below the gage the river enters a steep-walled rock canyon and the channel
rapidly narrows from about 800 feet to 400 feet. The bed in the canyon shifts
during floods. After floods it probably gradually regains its normal condition,
which is maintained until the next rise when it again scours out. The control
is indefinite.

EXTREMES OoF DISCHARGE.—Maximum stage since station was established, 27 feet,
about July 1, determined from flood marks on gage (approximate discharge
determined from extension of rating curve 156,000 second-feet); minimum dis-
charge of 6,000 second-feet occurred on February 4 at a gage height of 4.7 feet.
Minimum stage was 2.9 feet on September 10 (discharge 9,450 second-feet).

Diversions.—Water is diverted for irrigation and power development from main
river and tributaries above the station.

Accuracy.—Stage-discharge relation not permanent. Standard rating curve fairly
well defined below 90,000 second-feet by 22 measurements made from April 21,
1915, to July 7, 1918. Operation of water-stage recorder not satisfactory until
September 15, when a new instrument was installed. Mean daily gage heights
determined by inspecting recorder graph or by averaging hourly gage height
except as indicated in footnote to daily-discharge table. Daily discharge de-
termined as follows: February 1 to July 16 by applying mean daily gage heights
to standard curve; July 17 to August 31 from parallel curve through measurements
made August 25 and 28; September 1 to 30 by indirect method. Records poor.

Discharge measurements of Colorado River near Topock, Ariz., during the period ending
Mar. 28, 1915, to Sept. 30, 1917.

Gage | Dis- Gage | Dis-

Date. Made by— height. | charge. Date. Made by- height. | charge.

191:; Feet, | Sec.ft. 1916, Feet. | Secft.

. B C.C.Jacob.... ... 11,000 || Oct. 24 | Ellsworth and Bobst...[ 5.7 | 25,100
r. 21 | Tacob and Anderson... | '10.2 32,700

ng 19 M D. Anderson........ 11.2 38, 200 1917.

21 J [ 12.35 | 51,600 || Feb, 3 | M, D, Anderson........| 4.78 6,100

June 24 {..... [+ (S 11.8 | 49,100 {| Apr. 13 | C. E. Flisworth. ... ... 7.50 | 16,000

Aug. 25 E].lsworth aud Bobst... 3.95| 14,100

1916. 281..... do. .| 8.70 | 13,400
June 1| M. D, Anderson....... 9.2 22,200
Aug. 18 | Ellsworth and Ander- 8.7 33,200

son.
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Daily discharge, in second-feet, of Colorado River near Topock, Ariz., for the year ending
Sept. 80, 1917.

Day. Feb. Mar Apr. May June July. Aug. Sept.
S DU 8,750 9,100 12,300 | 65,000 59,600) 135,000 | 34,400 _ 12,000
leeiianneanaan 6,250 9,800 | 14,300 [ 71,000 | 63,200 | 134,000 | 30,900 11,200
L R 6,250 | 11,200 | 15,200 | 73,800 67,500 | 139,000 | 28,100 10,800
RS 6,000 | 13,900 16,000| 71,000 | 68,200 138,000| 24,600 10,500
Bt 6,500 | 14,700 | 18,000 | 68,200 | 65,000 | 131,000 24,600 10,200
B 6,500 | 14,300 | 22,200 52,300 | 64,400 | 123,000 | 24,600 9,800
PR RS 6,750 | 13,500/ 28,800 | 48,800 | 64,400 | 114,000 | 24,600 9,800
B eeraeeanaan 6,500 12,700 | 26,000 | 45,500 | 62,600 | 106,000 | 24,600 9,680
[ R 6,500 | 11,600 | 18,000 | 43,000 | 64,400 | 95,500 | 24,600 9,570
L 6,500 | 10,500 | 17,000 | 42,300 , 82,200 | 24,000 9,450
L D 7,300 9,800 | 15.200 | 41,500 | 69,600 | 71,000 | 22,200 9,720
12 i 7,600 9,800 | 14,300 | 490, 66,800 | 56,500 | 21,600 9,900
13 s 7,300 9, ,600 | 30,900 X ~ 59,600 | 19,000 10,300
Tdoiiiiiienannnns 7,600 9, 16,500 | 33,700 | 75,900 | 54,800 | 17,000 10, 500
15, e 7,600 9,450 | 18,500 [ 33,000 5, 54,800 | 17,000 10,800
6. i 7,900 9,100 | 25,300 | 33,000 | 99,700 | 56,500 | 16,000 14,300
17 i, 8, 500 9,100 | 36,000 | 36,700 { 110,000 | 55,600 | 17,000 12,300
18 e, 8,500 9,100 | 47,200 | 41,500 ( 119,000 | 48,800 | 18, 13,100
19 i 8,200 9,450 , 45,500 | 123,000 | 44,700 | 16,000 15,200
20, iiiiieracaans 7,600 9, 55,600 | 59,000 | 123,000 | 38,300 | 15,600 15,600
P2 U 7,600 9,800 | 56,500 | 76,600 | 126,000 | 36,700 | 15,600 13,900
22, eiiiiiiiaaaen 7,300 9, 45,500 | 88,200 | 134,000 15,600 13,100
P = IR 7,300 | 10,200 41,500 | 100,000 | 138,000 | 30,200| 15,200 14,700

P ST 7.600 | 10,200 , 108,000 | 140, 29,500 | 14,700 14,
P S 8,200 | 10,200 | 36,700 | 113.000 | 138,000 | 30,200 | 14,300 14,300
26. e 7,900 | 10,500 | 29,500 | 114,000 | 137,000 | 30,200 | 13,900 13,500
27 e 8,200 | 10,500 | 36,700 | 108,000 | 140,000 | 28,100 | 13,500 13,500
P 8,500 | 10,500 ,000 | 98,300 [ 135,000 30,900 | 13,100 12,700
29 11,000 | 53,100 | 79,400 | 138,000 | 30,900 | 13,500 12,7
13,500 | 57,300 | 78,000 |- 140,000 | 33,000 [ 13,500 12,300
700 [aceannann 66,800 |.......... 36,000 | 12,700 |...eeueonn

Nore.—Gageheights subject to slight error on account ofimperfect operation ofrecorder on following days:
Apr. 14-21, May 30 to June 1, July 17-19, 30-31, Aug. 8 and 9. Gage heights from stafl gage readings on
following éays: Apr.7,8,9, 56, and 28; f/Iay 2, 6, 13, 19, 21, 22, 25, and 29; June 12 and 22; July 5 and 12;
Aug. 25; Sept. 2, 6, 7, and 10. Gage heights on Apr. 23-25, 27; Agr. 29 to May 1; May 3-5, 7-12, 14-18, 20,
23, 24, 26-28: June é—n, 13-21, 23-26, 28-30; July 1-4, 6-11, 13-16, determined from correlative curve between
Survey and U. 8. Weather Bureau gage on railroad bridge at Topock. Discharge interpolated Aug.
5-7,26, and 31; Sept. 1, 3-5, 8-9, and 11~14.

Monthly discharge of Colorado River near Topock, Ariz., for the year ending Sept. 30, 1917 ..

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum.| Minimum. [ Mean.

B0:10) Y PP 8,500 6,000 7,330 407,000
Marc . . 14,700 9,100 10,800 664,000
57,300 12,300 30,700 1,830,000
114, 000 30,900 64,800 3,980,000
140, 000 59, 600 98, 700 5,870, 000
139,000 28,100 67,300 4,140,000
ugust 34,400 12,700 19,400 1,190, 000
September-... 15,600 9,450 12,000 714,000
The period.- .. ovoieii i 140, 000 6,000 39,200 | 18,800,000

COLORADO RIVER AT:-YUMA, ARIZ.

Locarmion.—In gec. 35, T. 16 S., R. 22 E., at Southern Pacific Co.’s railroad bridge
at Yuma, Yuma County, 1} miles below mouth of Gila River.

DRAINAGE AREA.—242,000 square miles.

RECORDS AVAILABLE.—April 1, 1878, to September 30, 1917.

GaGE.—Vertical staff in two sections at the bridge; the zero of the gage is 102.79
feet above sea level. .
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DisCHARGE MEASUREMENTS.—Made from cable 600 feet below the gage.

CHANNEL AND cONTROL.—Shifting sand.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge, 1902-1917, 240,000
second-feet, January 22, 1916; for further particulars regarding this flood see
news item, ‘“Colorado River Flood at Yuma’’: Eng. News, vol. 75, p. 246, 1916.
Minimum mean daily discharfe, 2,600 second-feet, January 20, 1913; stage,
13.95 feet. .

Drversions.—Water is diverted for irrigation and power purposes from main river
and tributaries above the statjon.

ReeuraTioN.—None. .

Accuracy.—Discharge measurments are frequently made; discharge determined by
shifting-control method. Records considered good for a station of this type.
CoorERATION.—Results of current-meter measurements and records of daily dis-
charge furnished by United States Reclamation Service through the project

manager.

Discharge measurements of Colorado River at Yuma, Ariz., during the year ending Sept.

80, 1917.

Gage | Dis- Gage | Dis- Gage | Dis.
Date. height.| charge. Date. height.| charge. Date. height. oharge.
Feet. | Sec.1. Feet. |Sec.-ft. Feet. | Sec.-ft.

Oct. 16.70 | 6,900 || Jan. 26..........| 17.70 | 14,200 || May 50,
16.70 | 6,300 9900 65, 400
17.95 | 8,500 9,300 78, 800
17.20 | 7,900 {| Feb. 8,300 || June 91,200
8,700 7,600 88, 300
18, 500 7,400 85, 200
33, 600 6,700 74,300
40, 700 6,700 70, 600
68, 900 7,200 69, 900
59,700 6,800 68,600
32, 400 7,000 72,200
24,500 | _ 7,800 81,800
21, 200 8,000 91, 900
18,000 8,300 5 |114, 800
Nov 16, 300 13, 500 25 (125,700
15,800 || Mar. .15 | 14, 300 131,900
14, 200 .80 [ 13,600 || July 30 139,700
13, 500 230 | 15,100 0 (142,000
13,100 . 13,000 135, 100
11,900 7. 8,500 137, 500
11,900 . 8, 400 139, 400
11, 500 . 7,900 120, 500
10,300 . 7,800 89, 600
10,400 . 7,600 83,300
9,500 . 7,600 73,100
7,900 . 7,000 54, 500
7,800 . 7,500 45, 800
Dec. 7,900 . 8,700 39,700
9500 || Apr. . 8, 600 34,800
8, 600 . 9,700 || Aug. 41,600
8, 600 .60 | 12,000 38,100
7,700 -20 | 21,300 33,000
7,400 -850 | 18400 29,700
8, 200 .50 | 17,600 29,100
8100 .80 | 147900 24, 00D
6, 500 .70 | 14,300 19, 300
5,200 .00 | 20, 400 18,400
5,100 .45 | 69,900 18,900
7,000 21.75 | 46, 400 17,500
6,600 1.25 | 44,700 13,800
Jan. 7,600 50 | 37, 800 11, 600
7,800 35,800 || Sept. 10, 800
7,300 || May 44,700 8,300
7,800 48,100 8, 400
5,400 53,700 7,600
6, 400 52, 200 6,700
8,400 46, 400 9,900
7,800 37, 800 9,600
6,800 35, 000 9,300
6, 600 32,700 10,000
22, 500 40, 600 10,100

15, 600 48,200
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HORSE CREEK BASIN.

Daily discharge, in second-feet, of Colorado River at Yuma, Ariz., for the year ending

Sept. 30, 1917
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NoTE.—Quantities changed slightly to conform to computation rules of U. 8. Geological Survey.

., Jor the year ending Sept. 30, 1917.

Monithly discharge of Colorado River at Yuma, Ariz
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No1e.—Computed by engineers of U. 8. Geological Survey.

HORSE CREEK BASIN.

HORSE CREEK AT DANIEL, WYO.
LocamioN.—About sec. 2, T. 33 N., R. 111 W., at highway bridge three-fourths mile

No tributary between station and mouth.

DrAINAGE AREA.—193 square miles (measured on U. 8. Geological Survey 1:500,000

south of Daniel, in Lincoln County.

map).
REcorDS AvATLABLE.—April 1, 1915, to September 30, 1917,

main-

State engineer

tained station at this point during 1913 and 1914.
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GagE.—Vertical staff on upstream side of left abutment; read by Mrs. Flora Chennett
and Mrs. S. R. Hill. - '

DISCHARGE MEASUREMENTS.—Made from single-span bridge or by wading nearby.

CHANNEL AND coNTROL.—Channel composed of gravel; control is 100 feet below
gage at small rapids which were practically permanent during 1917.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.9 feet at § p. m.
June 23, 24, 25, and 26 (discharge, 1,260 second-feet); minimum stage during
winter.

Ice.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter.

DiversioNs.—Prior to December 31, 1916, there were adjudicated diversions cof 161
second-feet from Horse Creek, all above the station. -

RecuLatioNn.—None.

Accuracy.—Stage-discharge relation slightly shifting during October and November;
practically permanent remainder of year; affected by ice during winter months.
Rating curve well defined below 1,200 second-feet. Gage read to tenths twice
daily. Daily discharge ascertained by applying mean daily gage height to rating
table except for period during which stage-discharge relation was affected by
shifting control. Records only fair owing to unreliable gage heights during
greater part of the yesr.

Discharge measuremenis of Horse Creek at Daniel, Wyo., during the year ending Sept. 30,
1917.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by height. | charge.
Feet. | Sec-ft. Feet. | Sec.-ft.
Nov. 2 1.26 18.4 || Aug. 6 | Robert Follansbee.....| 1.40 38.1
May 19 3.06 461 Sept. 27 | 8. B. Soulé............ 1.20 21.3
June 19 4.63 | 1,140
. . . N N .
Daily discharge, in second-feet, of Horse Creek at Daniel, Wyo., for the year ending Sept. 30,
1917.
Oct. | Nov. | May. | June. | July. | Aug. | Sept.
13 515 460 895 95 16
13 390 515 940 54 15
13 136 553 673 31 13
19 161 515 715 16 14
19 174 322 673 19 29
19 186 273 632 46 44
19 200 390 673 35 39
19 132 592 632 33 a7
19 102 760 553 31 23
19 132 940 478 35 20
19 213 940 478 31 19
19 258 760 424 29 17
19 273 515 372 29
19 305 478 322 18
19 305 515 273 37 19
20 305 673 273 33 18
20 895 186 36 15
20 673 | 1,080 125 43 17
20 460 | 1,120 150 45 17
20 515 | 1,080 106 50 15
20 592 [ 1,080 150 43 14
20 715 | 1,160 125 28 14
20 |. 673 [ 1,160 88 27 25
20 |- 673 | 1,160 44 25 27
20 |. 1,160 43 25 24
20 |........ 5921 1,160 37 22 20
20 |oennent 592 | 1,080 49 27 21
2l {oevnnnnn 553 | 1,160 95 27 21
21 oo 553 1 1,120 70 27 20
b3 O . 553 985 55 20 15
15 |.ooaas 553 |...2ee.. 78 17 .oeeo...

Nore.—Discharge Oct. 1 to Nov. 22, computed by indirect method for shifting control. No gage-height
record Sept. 5 and 25; discharge interpol. reve ikl ng 0! o0 gage-heigh
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Monthly discharge_of Horse Creek at Daniel, Wyo., for the year ending Sept. 30, 1917.

Discharge in second-feet. N
Month. Run-off in

Maximum. | Minimum.| Mean. acre-feet.

21 13 18.9 1,160

21 15 16.4 718

15 102 406 25,000

1,160 273 820 48,800

940 37 336 20,700

95 16 33.7 2,070

44 13 20.9 1,240

COTTONWOOD CREEK BASIN.
COTTONWOOD CREEK NEAR BIG PINEY, WYO,

LocatioN.—Approximately in sec. 21, T. 32 N., R. 111 W, at highway bridge near
Hayden’s ranch, 16 miles north of Big Piney, in Lincoln County.

DRAINAGE AREA.—241 square miles (measured on U. 8. Geological Survey 1:500,000
map).

RECORDS AVAILABLE.—April 25, 1916, to September 30, 1917.

Gage.—Creek flows in two channels 1 mile apart: vertical staff on each channel at
highway bridge; read by Mrs. J. G. Hayden.

DiscHARGE MEASUREMENTS.—Made from bridge on each channel or by wading.

CHANNEL AND CONTROL.—Bed of north channel composed of coarse gravel; control
ghifted slightly during 1917. Bed of south channel composed of sand and gravel.
Control shifted during high water of 1917.

ExXTREMES OF DISCHARGE.—(North channel) Maximum stage recorded during year
3.65 feet at 5 p. m. June 23 and 24 (discharge 590 second-feet); minimum stage
possibly occurred during winter when records are discontinued. (South channel)
Maximum stage recorded during year 4.7 feet at 5 p. m. on June 24 (discharge
266 second-feet); minimum stage recorded, 1.8 feet, November 15, 1918 (discharge
practically zero).

Ice.—Station not operated during winter.

Diversions.—Prior to December 31, 1916, there were adjudicated dlverslons of 38
second-feet from Cottonwood Creek above station and 55 second-feet below.

RecuraTioN.—None.

Accuracy.—(North channel) Stage-discharge relation slightly sh]ftmg durmg Octo-
ber; practically permanent for remainder of year; affected by ice after October
21. Rating curve well defined between 20 and 450 second-feet. Gage read to
half-tenths once daily. Daily discharge ascertained by applying gage reading for
day to rating table except for period October 1 to 21 when discharge is computed
by indirect method for shifting control. Records fair. (South channel) Stage-
discharge relation shifted during high water of 1917; practically permanent for
remainder of year; affected by ice during winter. Rating curve well defined
below 230 second-feet. Gage read to half-tenths once daily. Daily discharge
ascertained by applying gage reading for day to rating table except for period
May 11 to June 13 when discharge is computed by indirect method for shifting
control. Records fair.

Discharge measurements of Cottonwood Creek mear Big Piney, Wyo., during the year
ending Sept. 30, 1917.

NORTH CHANNEL.

Date. Made by— h?i;ﬁ. chz?;z;a Date. Made by— heobs. chDa]rsg-e.
Feet. | Sec. -ﬂ Feetl. | Secft.
Nov. 4| H.K. Smith.._........ 1.60 9.0 || Aug. 6 | Robert Follansbee..... 170 71
May 21 |..... do......oollll 2.88 343 Sept. 27 | 8. B. Soulé............. 1.33| 236
June 19 |..... (s 1 P 3.13 420
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Discharge measurements of Cottonwood Creek near Big Piney, Wyo., during the year
ending Sept. 30, 1917—Continued.

SOUTH CHANNEL.

Gage Dis- Gage | Dis-
Date. Made by— helg%n;. charge. Date. Made by— height. | charge
Feet. Sec.ift. Feet. | Sec.-ft.
Nov. 4 { H.K.S8mith........... 1.94 al.6 || Aug. 6 | Robert Follansbee.....| 2.42 26.2
May 21 |..... 40 eeeene... ...] 3.99 212 Sept. 27 | 8. B. Soulé............. 2.21 13.7
June 19 |..... & (o 4.42 226
a Discharge estimated.

Daily discharge, in second-feet, of Cottonwood Creek near Big Piney, Wyo., for the year
ending Sept. 30, 1917.

NORTH CHANNEL.

Day.{ Oct. { May. | June. | July. | Aug. { Sept. | Day. | Oct. | May. | June. | July. | Aug. | Sept.
1.... 15 248 | 396 86 132 53 28
2.... 15 248 396 86 122 50 k%
3.... 20 1. 222 | 364 78 13 48 28
4.... 20 |. 222 |+ 364 78 113 45 24
5.... 20 |. 185| 333 104 42 24
6.... 20 152 [ 333 63 95 40 22
7. 25 152 333 70 95 37 22
]. 25 174 304 64 86 35 22
9. 23 |. 222 276 62 86 32 22
R 25 |. 276 248 62 78 32 20
25 1. 248 262 59 78 32 20
25 198 222 59 86 30 20
25 152 198 56 86 30 20
30 174 174 56 104 28 20
30 198 152 104 28 20
95 28 |.......
SOUTH CHANNEL.
Day. . Oct. Nov. | May. { June. | July. | Aug. | Sept.
2 N P 152 201 29 12
8 4 ... 142 170 29 12
8 S PO 142 158 26 12
6 4 liaaa. 122 137 13
6 L7 |eeeennns 87 117 26 13
6 L7 0cemenns 82 97 23 R
[} R 64 72 26 13
6 ) P P, 92 i 25 14
4 L7 aeet 102 97 25 14
4 L7 |eieennes 137 107 25 14
4 1.7 132 142 97 24 14
4 . 176 122 87 22 14
6 .5 188 82 82 21 14
8 5 188 112 72 21 14
8 .2 201 122 72 21 13
8 .2 201 132 67 20 13
8 .2 188 152 67 20 13
8 .2 176 176 62 20 13
8 inenn 176 227 58 19 13
11 | 176 240 54 19 13
11 201 240 42 18 13
81. 201 240 35 18 13
8 |. 201 253 29 16 1
8 201 266 23 15 13
6 227 240 23 14 13
6 201 227 29 14 13
6 201 214 32 14- 13
6 214 214 42 13 13
6 201 201 42 13 13
6 164 201 35 13 13
4 152 f.eunnnn 35 12 feeean...
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Monthly discharge of Cottonwood Creek near Big Piney, Wyo., for the year ending Sept.
0, 1917.

NORTH CHANNEL.

Discharge in second-feet. Run-off
Month. in
Maximum.| Minimum.{ Mean. | acre-feet.
October 1-21 .. .. 30 15 25.0 1,040
May 20-31 492 276 365 8,690
500 152 329 19,600
396 78 191 11,700
86 28 51.1 3,140
30 |. 20 25.3 1,510
(7Y 11 4 8.8 418
e . 4 .2 1.68 60
214 132 189 7,870
266 84 164 9,760
201 28 4.6 4,
29 12 20.2 1,240
14 12 13.2

EAST FORK BASIN.
EAST FORK AT EAST FORK CANAL, WYO. °

Locarion.—In sec. 10, T. 81 N., R. 106 W., 300 feet above intake of East Fork canal,

18 miles southeast of Boulder, in Fremont County.
DraNAGE AREA.—106 square miles (measured on U. 8. Geological Survey 1:500,000

map).
Recorps avarmasLe.—May 14, 1916, to September 30, 1917.
Gaage.—Vertical staff on left bank; read by Andrew Bottondy.
DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Channel composed of small boulders; control 100 feet

downstream, apparently permanent.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.6 feet at 12 p. m,
June 23 and 9 a. m. June 25 (discharge not computed); minimum discharge prob-
ably occurs during winter.

Ice.—No data.

Drverstons.—Prior to December 31, 1916, there were adjudicated diversions or 37
second-feet from East Fork above station. )

Reeuration.—Flow regulated to limited extent by many small lakes at headwaters.

Accuracy.—Discharge not determined because of no high-water meagurements.

The following discharge measurement was made by H. X. Smith: -
October 31, 1916: Gage height, 1.11 feet; discharge, 12 second-feet (estimated).

Daily gage height, in feet, of East Fork at East Fork canal, Wyo., for the year ending.
Sept. 80, 1917.

Day. May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept
| PO 2.2 3.9| 1.90 1.30 2.0 3.6 Zo 1.40 1.20
2. 2.3 37! 1.80 1.30 2.1 3.9 31 1.40 1.20
3.. 2.36 3.8| 1.70 1.30 2.15 441 209 1.40 1.20
4. 2.1 3.8| 1.60 1.40 2.1 43| 2.8 1.40 1.20
5... 2.1 3.7| L50 1.60 2.1 45| 2.6 1.50 1.20

2.2 42| 28 1.40 1.20
8 2.2 3.91 L8} 160 2.2 41 24| 140 120
7 2.3 3.8 L.50 1.40

2.3 46| 2.05| 1.45 1.30
8. 2.4 31| 1.50 1.30
9.0 28 | 37| Ls0| 130 250 440 ZPicral i
10....... 3.1 3.5( .1.50 1.40 e 4 . . :

2.2 4.50 | 2.2 1.30 1.60
....... 2.9 3.2| 1.5 1.50 2.2 | 420 23 1.30 1.60
12... 2.8 2.9 L5 1.40 2.25| 4.30| 2.1 1.30 1.40
13.. 2.7 3.0| L3 1.30 2.3 410 2.1 1.30 1.40
14.. 2.7 2.9| L4 1.30 2.3 430, 2.0 1.80 |oeennnnn
[T 3.4 291 L5 1.20 2.3 feerenan 2.0 1.30 |oeeennnn
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EAST FORE AT NEWFORE, WYO.

Locarion.—About sec. 33, T. 32 N., R. 108 W., at highway bridge one-quarter mile
south of Newfork, in Fremont County. No tributary between station and mouth,
1 mile below.

DRAINAGE AREA.—348 square miles (measured on U. S. Geological Survey 1:500,000
map).

RECORDS AVAILABLE.—April 1, 1905, to October 31, 1906; May 11, 1915, to September
30, 1917.

Gage.—Vertical staff on downstream side of left abutment; read by John Tarkelson.

" Gage one-quarter mile upstream used during 1905; 1906 gage located at bridge
and referred to datum 0.27 foot higher than present gage.

DiscHARGE MEASUREMENTS.—Made from two-span highway bridge or by wading.

CHANNEL AND CONTROL.—Channel composed of sand and gravel; control 100 feet
downstream at gravel bar which remained practically permanent during 1917.
Banks are overflowed at stage of 6 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 6.7 feet at 6.30
a. m. June 19 (discharge, 2,940 second-feet); minimum discharge probably occurs
during winter.

Ice.—Discharge relation seriously affected by ice; observations discontinued during
winter.

Drversions.—Prior to December 31, 1916, there were adjudicated diversions of 82
second-feet from East Fork River between stations near East Fork canal and
Newfork.

Reaurarion.—Flow of East Fork regulated to limited extent by many small lakes
at headwaters. ' .

Accuracy.—Stage-discharge relation practically permanent; affected by ice during
winter. Rating curve used October 1 to November 12 well defined between 60
and 200 second-feet, and curve used April 16 to September 30 well defined be-
tween 150 and 3,000 second-feet. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records excellent.

Discharge measurements of East Fork at Newfork, Wyo., during the year ending Sept.

30, 1917.
Date. Made by— h(é}iz' < ch];isg-e. Date. Made by— hgiz S chlzisg-e.
Feet. | Sec.ft. Feet. | See.-ft.
Nov., 1 | H.K.Smith_....._.._. 1.43 70 || June 21 | H. K.Smith........._. 6.64 2,
May 30 |..... L [ O, 2.56 374 Sept. 28 | 8, B.Soulé............. 1.42 n
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Daily discharge, in second-feet, of East Fork at Newfork, Wyo., for the year ending
Sept. 30, 1917.

N

Day. Oct. | Nov, | Apr. [ May. | Juné. | July. | Aug. | Sept.
78 296 | 2,100 134 80
77 296 | 1,620 12 72
80 279 ) 1,440 101 71 .
80| 26| 1,380 94 67
74| 216 | 1,500 92 67
76 202 | 1,560 92 73
83| 246 1,820 87 7
77| 219| 1,260 81 87
83 492 1,080 83 81
91 920 975 86 74
99 810 920 80 73

123 655 865 80 69
129 515 755 80 68
175 538 655 76 67
262 865 538 72 67
314 | 1,560 470 73 67
314 | 2,100 410 78 65
3321 2,620 390 81 61
314 | 2940| 332 83 61
332 | 2,860 | 314 59
351 | 2,860 296 77

332 | 2,940 279 72 57
332 2,860 246 69 62
3701 2,780 216 69 64
351 | 2,780 216 69 67
351 | 2,700 | 202 69

314] 2,540 175 80 72
314 | 2,380 175 84 71
332 | 2380 | 188 92 68
370 | 2,380 162 89 69
351 foaoeo... 150 8 |..enn..n

Monthly discharge of East Fork at Newfork, Wyo., for the year ending Sept. 30, 1917.

) Discharge in second-feet. Run-off
Month. in

Maximum.| Minimum. | Mean. acre-feet.

89 48 72.5 4,460

72 65 67.5 1,470

410 80 179 5,330

370 74 225 13,800

2,940 202 | 1,520 90,400

2,100 150 716 44,000

134 69 83.9 5,160

87 57 68.9 4,100

NEW FORK NEAR BOULDER, WYO.

LocatroN.—About sec. 8, T. 32 N., R. 108 W., at highway bridge 1 mile west of
Boulder, in Fremont County. Nearest tributary, Boulder Creek, enters one-
eighth mile below.

DRAINAGE AREA.—B78 square miles (measured on U. 8. Geological Survey 1:500,000
map).

RECORDS AVAILABLE.—May 11, 1915, to September 30, 1917.

Gage.—Vertical staff on downstream side of left abutment; read by J. O. Orcutt.

DiscEARGE MEASUREMENTS.—Made from two-span bridge or by wading nearby.

CHANNEL AND coNTROL.—Channel is composed of sand and gravel underlain by slate
and is somewhat shifting; no well-defined control. At high water there are two
overflow channels, one around right end of bridge, and other from New Fork to
Boulder Creek. At extreme high water affected by backwater from Boulder
Creek.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year , 6.8 feet at 6 p. m.
June 25 whea there was backwater. Maximum discharge estimated at 3,180
second-feet July 1. Minimum discharge occurs during winter when records are
discontinued.

Ice.—Stage-discharge relation seriously affected by ice; records discontinued.

DiversioNs.—Prior to December 31, 1916, there were adjudicated diversions of 199
second-feet from New Fork above station.

Recuration.—None.

Accuracy.—Stage-discharge relation not permanent; seriously affected by ice during
winter. Rating curve used October 1 to November 30 well defined between 130
and 220 second-feet, and curve used March 13 to September 30 ig fairly well
defined between 200 and 2,500 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating table,
Records good except for extreme high water and for periods affected by ice for
which they are fair. ' ’

Discharge measurements of New Fork near Boulder, Wyo., during the year ending Sept. 30,
191 ’

Gage Dis- Gage | Dis-

Date. Made by— height. | charge. Date. Made by— height. | charge

- Feet. | Secfl. Feet. | Sec.-ft
Nov. 1 1.93 171 || June 21 | H. K. 8mith...........] 5.74 2,380
Jan. 18 a3.06 84 || Aug. 5 | Robert Follansbee .l 8.65 993
May 29 .do.. 3.31 818 || Sept. 28 | 8. B. Soulé....... . 2.32 205

a Gage height affected by ice.
Daily discharge of New Fork mear Boulder, Wyo., for the year ending Sept. 30, 1917.

Day. Oct. | Nov. | May. | June. | July. | Aug.| Sept.

128 170| 32| 700| 3,18 | 1,340 340
300

136 170 670 | 3,100 [ 1,220 340
61| 170 32| e45| 2,080 | 1,150 320
17 64| 340| 670 2,870 1,090 320
164 64| 38| 50| 280| ‘97 320
158 158( 400 520 2,80( 97 400
158| 155| 420| 495| 2980 | 910 380

15| 52| 40| 52| 298| 850 380
150 149| 400| 52| 298| 700 360
147) 47| 400! 520| 298| 760 340

155 150 470 645 | 2,870 700 380
158 136 520 700 | 2,870 645 360
158 110 545 730 | 2,680 620 360
158 87 545 730 | 2,680 595 «400
158 100 595 730 | 2,430 570 400

18| 13| 545| 1, 2,220 | 545 340
174 | 13| 545) 1,410 20080 52 320
186 139 595| 1,800{ 2010 52 340
77| 139 620 2,220 1,940 | 495 340
189 136 620 2,360 | 1,80 | 445 300
192] 136| 850| 2,500 1,800 | 445 300
96| 136 970| 2,580 | 1,740 | 400 300
19| 135| 1,090 2,700 | 1,670 | 400 300
189 134 970 2,80 | 1,600 380 340
199| 134| 730) 2,80 | 1,540 380 340
192 133 850 2,950 | 1,480 | 420 320
189 132| 790) 3000| 1410] 400 300
10| 1B1| 80| 3,050 1,480 | 38 280
177 130| 70| 3,100 1,48 | 360 280

174 ... 780 ........ 1,410 340 |........

NotE.—Stage-discharge relation affected by ice Nov, 7-9, 12-30, and Mar. 13 to Apr. 30; discharge based
on gage-height and temperature records, and observer’s notes. Stage-discharge relation affected by back-
water from Boulder Creek June 24 to July 1; discharge based on comparative hydrograph of Pine Creek
at Pinedale. The backwater from Boulder Creek ranged from 0.1 to 0.85 foot, depending on the relative
stages of New Fork and Boulder Creek.



EAST FORK BASIN. 29

Monthly discharge of New Fork near Boulder, Wyo., for the year ending Sépt. 80, 1917.

N Discharge in second-feet. :
Run-off

Month, in acre-feet.

Maximum. | Minimum.| Mean.

169 10, 400

140 8,330

110 8,760

90 5,530

596 36, 600

1,490 88, 700

2,300 141,000

650 40,000

339 20, 200

NotE.—~Monthly discharge for December and January is an estimate based on gage heights and temper-
ature records, one discharge measurement, and observer’s notes.

PINE CREEK AT FREMONT LAEKE OUTLET, WYO.

Location:—In sec. 22, T. 34 N, R. 109 W., at old Indian ford one-third mile below
outlet of Fremont Lake, in Fremont County.

DraINAGE AREA.—114 square miles (measured on U. 8. Geological Survey 1:500,000
map).

REecorDs AvArLABLE.—July 22, 1910, to June 30, 1912; October 11, 1915, to Septem-
ber 30, 1917. From April, 1905, to October 31, 1906, a station was maintained
half a mile downstream. Records at two points not comparable as two ditches
divert water between.

GaceE.—Chain on cantilever arm on left bank.

DiscHARGE MEASUREMENTS.—Made for cable near gage or by wading.

CHANNEL AND coNTROL.—Channel composed of small boulders but apparently per-
manent. No well-defined control. Banks are not subject to overflow.

EXTREMES OF DISCHARGE.—Data too meager.

Ice.—8tage-discharge relation seriously affected by ice; observations dlscont.mued

Diversions.—Fremont canal diverts water between station and lake outlet. During
1917 approximately 3 second-feet diverted from May 15 to September 30.

ReauratioN.—Flow regulated naturally by Fremont Lake, which has an area of
approximately 8 square miles.

Accuracy.—Stage-discharge relation practically permanent; affected by ice during
winter. Rating curve well defined between 40 and 700 second-feet, but not well
defined above 700 second-feet, being based on form of previous curve. Gage
read to hundredths several times a week, but not at regular intervals. Daily dis-
charge for days when there is a gage-height record is ascertained by applying
mean daily gage height to rating. For days of missing gage heights the discharge
is ascertained from comparative hydrograph of Pine Creek at Pinedale. Records
fair.

Discharge measurements of Pine Creek at Fremont Lake outlet, Wyo., during the year ending
Sept. 80, 1917.

Gage Dis-~
Date. Made by— heiz%xt. charge.
Feet. Sec.-ft.
May 27 [ Ho K. SmItR. . o antiiiiieiiiiiiiii ettt eaeeeeeraaaane 1.96 190
June 20 |..... L o S PPN 2.81 595

Bept. 20 | 8. B. SOUIS . ... e ememememsn et 1.75 112
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Daily discharge, in second-feet, of Pine Creck at Fremont Lake outlet, Wyo., for the year
ending Sept. 30, 1917.

Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept. .
38 192 | 1,540 740 140
35 190 | 1,470 690 140
36 1 1,440 620 140
36 175 1,440 520 135
36 160 | 1,440 490 140
36 155 | 1,540 460 145
35 160 | 1,540 430 150
35 176 | 1,540 408 15
35 196 | 1,540 380 176
35 200 1,540 350 162
34 202 | 1,540 320 160
34 1,540 300 150
34 210 | 1,540 275 145
10 2151 1,460 255 140

220 | 1,400 240 134
58 254 | 1,330 230 130
70 300 | 1,320 230 127
75 380 | 1,190 220 120
78 462 1,190 200 118
82 610 | 1,160 196 116
100 7201 1,130 196 114
125 820 | 1,080 175 112
145 940 | 1,040 160 110
165 | 1,040 990 154 110
168 | 1,140 950 154 110
176 | 1,240 910 154 109
186 | 1,340 900 158 106
196 | 1,460 880 162 103
195 1,470 840 150 115
194 | 1,540 810 140 115
193 |ceeeene. 780 140 }oeeennnn

Monthly discharge of Pine Creek at Fremont Lake outlet, Wyo., for the year ending Sept.

30, 1917.
Discharge in second-feet. Run-off
Month. in
Maximum. | Minimum. | Mean. | acre-feet.
55 39 49.9 3,070
37 37 37.0 367
196 34 88,9 5,470
1,540 155 552 :;;‘2, 200
1,540 780 | 1,260 7,500
740 140 300 18,400
176 103 131 7,800

PINE CREEK AT PINEDALE, WYO.

LocatioN.—In sec. 4, T. 33 N., R. 109 W., one-fourth mile {:elow bridge at Pinedale,
Fremont County. No tributary of importance between station and mouth, 3
miles below.

DRAINAGE AREA.—128 square miles (measured on U. S. Geological Survey 1:500,000
map). .

Recorps AvaiLaBLE.—May 8, 1915, to September 30, 1917.

Gage.—Vertical staff on left bank one-fourth mile below highway bridge; vertical
staff on downstream side of bridge pier used during high water. Read by forest
ranger. Beginning August 17, 1917, bridge gage was read regularly and former
gage abandoned.

DiscEARGE MEASUREMENTs.—Made from two-span bridge or by wading a short dis-
tance below gage.

CHANNEL AND CONTROL.—Channel at bridge may shift during high water; control
located 100 feet downstream at small rapids practically permanent; banks will
not be overflowed except at extreme high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year (bridge gage) 4.1
feet, June 30 and July 1 (discharge 1,800 second-feet); minimum discharge
occurred during winter.
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Ice.—Stage-discharge relation somewhat affected by ice. No estimates.

DiverstoNs:—Prior to December 31, 1916, there were adjudicated diversions of 78
second-feet from Pine Creek between stations at Fremont Lake outlet and Pinedale
and 4 second-feet below Pinedale.

ReguratioN.—Flow naturally regulated by Fremont Lake which has an area of ap-
proximately 8 square miles and drains 110 square miles.

Accuracy.—(Lower gage.) Stage-discharge relation practically permanent until high
water of 1917 when it shifted seriously; affected by ice during winter period.
Rating curve used October 1 to June 24 and August 4-16, fairly well defined
before high water of 1917 but poorly defined after high water. (Bridge gage.)
Stage-discharge relation practically permanent. Rating curve used June 25 to
August 3 and August 17 to September 30 is well defined between 50 and 800
second-feet, and poorly defined above 800 second-feet. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage height
to rating table except for periods October 11 to December 5, April 20 to June 24,
and August 4-16, when discharge was computed by indirect method for shifting
control. Records good for October, November, April, May, and September.
Fair for remainder of period.

Discharge measurements of Pine Creek at Pinedale, Wyo., during the year ending Sept. 30,

1917.
Gage Dis- Ga; Dis-

Date. Made by— height. | charge, || Date- Madeby—  Ipeight. |charge.

Feet. | Sec.-ft.

Nov. 1 Aug. 5 | Robert Follanshee c2,.04 472

Jan. 15 Sept. 29 | 8. B. Soulé 1.48 97

May 29 |. 30 |..... do...... 1.48 97
June 20 |.

a Stage-discharge relation affected by ice. b Bridge gage read, 2.43. ¢ Bridge gage read, 2.38.
Daily discharge, in second-feet, of Pine Creek at Pinedale, Wyo., for the year ending Sept.

30, 1917.

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.
27 196 | 1,800 769 128
28 196 1 1,710 733 128
29 196 | 1, 697 120
28 1821 1,620 479 111
30 155 | 1.620 479 122
28 140 | 1,710 446 131
30 1521 1,710 430 128
31 140 | 1,710 415 128
30 140 | 1,710 375 134
32 152 | 1,710 338 138
33 165 | 1,710 304 14
34 165 | 1,710 292 141
33 165 | 1,710 262 138
39 179 | 1,620 251 134
At 179 | 1,460 238 125
51 190 | 1,380 221 122
64 238 | 1,380 236 120
69 292 | 1,300 216 117
70 1,220 196 114
78 514 | 1,220 182 m
100 608 | 1.180 182 108
129 7921 1,140 164 100
145 961 | 1,060 150 100
185 | 1,140 1,030 144 103
182 | 1,260 990 141 106
182 ) 1,380 952 141 100
196 | 1,460 915 147 100
196 | 1,540 915 141
196 | 1,540 842 134 95
196 | 1,710 842 134 95
196 |oceenn.. 806 128 loeeenenn

NOTF.~Stage-discharge relation affected hy ice Nov. 12-17 and Apr. 1-8; discharge based on observer’s
notes and temperature record.

.
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Monthly discharge of Pine Creck at Pinedale, Wyo., for the year ending Sept. 30, 1917,

Discharge in second-feet.

Run-off in
Month. acre-feet,

Maximum.| Minimum.| Mean.

50 31 40.2 2,470
44 19 27.6 1,640

37 2 25.9 1,540
196 27 87.5 5,380
1,710 140 | 551 32,800
1,800 1,360 600
769 128 | 208 18,200
141 95| 118 7,020

BOULDER CREEK NEAR BOULDER, WYO,

LocatioNn.—In sec. 4, T. 32 N., R. 108 W., at Sandlin ranch, 2 miles northwest of
Boulder, in Fremont County. No tributary between station and mouth, 2 mileg
below.

DRAINAGE AREA.—112 square miles (measured on U. S. Geological Survey 1:500,000
map).

RECORDS AVAILABLE.—April 23, 1904, to October 31, 1906; May 10, 1915, to Septem-
ber 30, 1917. .

Gaee.—Vertical staff on left pank 60 feet northwest of ranch house; read by Mrs. M. M.
Sandlin. Gage used 1904-1906 was located a short distance upstream. No com-
parison between the two gages as high water cut new channel and changed control.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge 1§ miles downstream
during high water.

CBANNEL AND coNTROL.—Channel composed of gravel; deep pool at gage; control,
which is ghifting, is located 150 feet downstream at rapids. Banks are high and
not subject to overflow. Stage of zero flow 0.3 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 6.1 feet at 7 a. m,
June 25 (discharge, 2,710 second-feet); minimum stage occurred during winter.

Ice.—Stage-discharge relation seriously affected by ice; records discontinued.

DiveErsions.—Prior to December 31, 1916, there were adjudicated diversions of 47
second-feet from Boulder Creek, all above the station.

RecuraTioN.—None except natural regulation of Boulder Lake.

Accuracy.—Stage-discharge relation not permanent; affected by ice during winter.
Rating curve fairly well defined between 20 and 2,000 second-feet; poorly defined
above 2,000 second-feet. Gage read to quarter-tenths twice daily. Daily dis-
charge ascertained by applying mean daily gage height to rating table except for
period May 31 to September 26 when discharge was computed by indirect method
forshifting control. Recordsgood up tohigh water, 1917, after which they are fair.

Discharge measurements of Boulder Creek near Boulder, Wyo., during the year ending
Sept. 30, 1917.

Date. Made by— hgiag%et. ctglrsée. Date. Made by— hg’ia v chlx)age
Feet. | Sec.-ft.
Nov. 1 0.73 20.8 || June 21
Jan. 17 | el.74 27.3 || Aug. &

May 30 1.79 218 Sept. 28

a Stage-discharge relation affected by ice.



PINEY CREEK BASIN, 33

Daily discharge, in second-feet, of Boulder Creek near Boulder, Wyo., for the year ending
Sept. 30, 1917.

Day. Oct. | Nov. | May. | June. | July. | Aug. | Sept.
7 20 18 176 | 2,480 237 80
7 20 191 173| 2,160
8 17 22 170 | 1,850 158 57
7 17 26 179 | 1,150 136 52
7 17 25 170 | 1,780 128 51
8 12 25 164 | 2,160 120 72
8 12 25 1411 2,480 130 81
8 22 25 182 | 1,940 111 107
8 20 25 2441 1,860 94 116
10 17 27 3271 1,710 78 118

29 378 | 1,640 75 111
32 374 1,500 73 104
37 370 | 1,430 59 94
45| 3301 1,230 51 3
64| 327 | 1,040 13 77
104 496 919 37 78
141 814 802 32 69
179 | 1,170 748 29 63
1 1,570 700 28 56
198 | 1,9 700 29 28
230 | 2,070 600 26 25
230 | 2,230 | 1,100 25 23
230 [ 2,310 488 24 29
20| 2630 21 Pl
230 | 2,710 393 1 29
20 2,630 393 1 40
2,550 | 393 1 45

208 | 2,470 356 1 48
198 | 2,470 356 72 48
2,630 356 81 45

192 ..., 288 (3 RO

Monthly discharge of Boulder Creek near Boulder, Wyo., for the year ending Sept. 30, 1917.

Discharge in second-feet.
Run-off in
Ll acre-feet. -
Maximum. | Minimum. | Mean.

(867024 S, 41 7 18.7 1,150
November 1-15. e [ s . 24 12 19.3 574
May. 230 18 118 7,260
June. . 2,710 141 | 1,150 68,400
July.. 2,480 288 | 1,140 70,100
August... 1 70.4 4,330

September . 118 23 64.5 3,

PINEY CREEK BASIN.
MIDDLE PINEY CREEK NEAR BIG PINEY, WYO.

Locarion.—In sec. 30, T. 30 N., R. 113 W., at Black’s ranch, 15 miles west of Big
Piney, in Lincoln County. No tributary of importance within several miles.

DRAINAGE AREA.—46 square miles (measured on map in Bulletin 543).

Recorps AvarLaBrE.—April 1, 1915, to September 30, 1917. State engineer main-
tained station at this point during 1914.

Gage.—Vertical staff on left bank 200 feet below house; read by Mrs. Orlin Black.

* Prior to 1916 gage was located 1 mile downstream at C. P. Budd’s ranch. Datum

lowered 0.50 May 17, 1917.

D1scHARGE MEASUREMENTS.—Made from bridge or by wading.

187042°—21—wsp 4569——3
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CHANNEL AND coNTROL.—Channel composed of gravel; control 50 feet below gage at
smallrapids which were permanent during 1917; banks are not overflowed except
during extremely high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.56 feet at 6. m.
July 1 (discharge, 260 second-feet); minimum discharge occurred during winter.

Ice.—Stage-discharge relations seriously affected by ice, record discontinued.

DiversioNs.—Prior to December 31, 1916, there were adjudicated diversions of 34
second-feet from Middle Piney Creek above the station and 72 second-feet below.

ReauraTioN.—None.

Accuracy.—Stage-discharge relation permanent; seriously affected by ice during
winter. Rating curve well defined between 6 and 180 second-feet. Gage read -
to hundredths twice daily. Daily discharge ascertained by applying mean daily
gage height to rating table. Records excellent.

Discharge measurements of Middle Piney Creek near Big Piney, Wyo., during the yea
ending Sept. 30, 1917.

Date. Made by— hgi;%i. chI;ge Date. Made by— hgiﬁ. ch]irisg'&
Feet. | Sec.ft. Feet. § Sec.-ft.
Nov. 5 | H.K.Smith........... 0.18 6.7 || June 19 | H. K. Smith........... 2.12 162
May 17 )..... L 1 T ¢1.38 55 Sept. 26 | 8. B. Soulé.....cevunn.. .94 19.7
e New datum.

Daily discharge, in second-feet, of Middle Piney Creek near Big Piney, Wyo., for the year
ending Sept. 30, 1917.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
260 62 27
230 60 28
225 62 26
218 60 25
212 59 24
212 60 24
225 b5 26
218 52 26
214 54 26
212 52 26
204 50 24
196 47 23
176 45 22
162 43 22
152 43 22
136 42 21
112 40 20
100 2% 19
111 25 18
106 24 18
100 25 17
96 33 19
93 34 2
89 32 20
82 31 19
7 30 19
80 88 i3
77 84 18
74 32 17
70 31 ®17
68 28 1eiiianee
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“BIG SANDY CREEK . BASIN. 35

Monthly discharge of Middle Piney Creck near Big Piney, Wyo., for the year ending
Sept. 30, 1917.

Discharge in second-feet.
Run-off in
Month. - acre-feet.
Maximum,| Minimom.| Mean.
0015014 PP, 13 7 10.5 646
. 5 5.7 121
26 6 13.4 308
63 14 40.2 2,470
255 37 131 , 800
. 260 68 148 9,100
62 24 42.2 2,580
17 21.6 1,290

FONTENELLE CREEK BASIN.
FONTENELLE CREEK NEAR FONTENELLE, WYO.

LocatioN.—About sec. 3, T. 24 N., R. 113 W., at bridge at Holden’s ranch, on stage
road from Opal to Big Piney, 5 miles west of Fontenelle, Lincoln County. No
important tributary between station and mouth.

DRAINAGE AREA.—224 gquare miles (measured on special map in Bulletm 543). .

RECORDS AVAILABLE.—May 16, 1915, to September 30, 1917. State engineer main-
tained station at this point during 1914.

Gage.—Vertical staff on downstream end of right abutment read by Mrs. Howard
Holden.

DiscHARGE MEASUREMENTS.—Made from single-span bridge or by wa.dmg below
bridge. N

CHANNEL AND cONTROL.—Channel composed of coarse gravel; control is small rapids
100 feet.below gage and shifts occasionally. Banks may be overflowed during ex-
treme high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.7 feet at 7 a. m.
May 22 (discharge, 900 second-feet); minimum discharge probably occurs during
winter.

DiversioNs.—Prior to December 31, 1916, there were adjudicated diversions of 78
second-feet from Fontenelle Creek; percentage above station not known.

Ice.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter.

RecuratioNn.—None.

"~ Accuracy.—Stage-discharge relation shifts between narrow limits; seriously affected
by ice during winter. Rating curve used October 1 to May 21 fairly well defined
between 30 and 550 second-feet, and curve used May 22 to September 30 fairly
well defined between 40 and 700 second-feet. Gage read to quarter-tenths once
daily except during high water when it is read twice daily. Daily discharge
ascertained by applying the one gage height for the day or the mean daily gage
height obtained from two readings to the rating tables. Records good.

Discharge measurements of Fontenelle Creek mear Fontenelle, Wyo., during the year
ending Sept. 30, 1917.

Gage | Dis- G Dus-
Date. Made by— height. | charge. || D8t Made by— height. | charge.
' Fet. | Seccft. Feet. | Sec.ft.
v. 7| H K. Smith........_.. 0 46 Aug. 7| Robert Follansbee. . ... 0.6 95
y 18| .. .do....... 2 Il 208 | 5i5" || Seps. 25 | 5B Seulbrr ool .46 52
Tune 18 |1 do. L1 213 | 626 ‘
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Daily discharge, in second-feet, of Fontenelle Creek near Fontenelle, Wyo., for the year
ending Sept. 30, 1917.

Day. Oct. | Nov. | Apr. ; May. | June. | July. | Aug. | Sept.
111 543 435 109 51
111 520 435 109 51

87 520 395 109 51
116 498 355 97 51
138 498 320 97 51
138 475 320 97 62
240 475 285 97 82
153 498 285 97 58
184 498 250 7 51
240 632 , 250 85 44
348 800 220 85 58
465 700 190 85 51
485 520 180 85 58
625 435 190 85 51
665 455 181 85 51
745 455 134 85 30
645 542 148 85 23
625 678 161 85 19
665 800 134 85 19
705 800 134 80 19
765 800 129 80 19

800 122 74 19
825 800 122 74 40
725 825 114 62 062
700 775 109 62 51
655 750 97 62 51
610 700 97 62 44
520 632 109 62 40
588 565 109 62 40
565 520 122 62 58
588 | ... 122 62 | ...,

Monthly discharge of Fontenelle Creek, near Fonlenelle, Wyo., for the year ending
Sept. 30, 1917.

Di in g -feet.
ischarge in second-feet Run-off
Month. in
Maximum. | Minimum.| Mean. acre-feet.

OCUODOT - e it e 122 33 70.8 4,350
November 1-10. 40 33 37.0 734
April22-30. .. 465 61 235 4,190
May.... 900 111 482 29, 600
June.. 825 435 617 36, 700
July.... 435 97 201 12 400
August. ... 109 62 82.7 5,080
S155375) 111 ) 62 19 44.5 2,650

BIG SANDY CREEK BASIN.
BIG SANDY CREEK NEAR FARSON, WYO.

LocaTioN.—In sec. 18, T. 27 N., R. 106 W., half a mile above head -gate of Eden
canal, 14 miles north of Farson, Sweetwater County. No tributary within several
miles of station.

DRAINAGE AREA.—322 square miles (measured on U. 8. Geological Survey 1:500,000
map).

REcorDS AvAILABLE.—May 10, 1915, to September 30, 1917.

GAcE.—Vertical staff on left bank half a mile above head gate of Eden canal near
Ten Trees; read by William Dewey.

DiSCHARGE MEASUREMENTS.—Made by wading at control.
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BLACKS FORK BASIN. - 87

CHANNEL AND cONTROL.—Channel composed of sand which may shift; control 100
feet downstream apparently permanent during 1917. Banks are overflowed at
| stage of 3.7 feet. Stage of zero flow 1 foot.

XTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.8 feet at 10 a. m.,
f June 24 (discharge not determined); minimum dlscha.rge occurs during winter.
cE.—No data. .
DiversioNs.—Prior to December 31, 1916, there were adjudicated diversions of 38

second-feet from Big Sandy Creek above station and 4 second-feet below.
EGULATION.—None. .
CoorEraTioN.—Daily gage heights furnished by Eden Land & Irrigation Co.

Data inadequate for determination of discharge.

JDmly gage height, in feet, of Big Sandy Creek near Farson, Wyo., for the year ending
Sept. 30, 1917.

Day, May. | June, | July. | Aug. Sept. Day. May. | June. | July. | Aug. | Sepl.
3.05 2.85 4.95 2.21 1.75 3.15 4.56 3.25 |oeeo.... 1.55
3.05 2.81 4.91 2.05 1.756 2.95 4.75 3.05 1.65 1.75
3.05 2.79 4.75 1.85 1.75 3.05 4.85 2.95 1.75 1.65
3.05 2.85 4.55 1.79 .71 3.11 5.15 2.75 1.85 1685
2.85 2.79 4.55 1.65 1.65 3.15 5.25 2.71 1.89 1.55
2.85 2.75 4.35 1.45 1.656 3.19 5.58 2.55 1.85 1.55
2.75 2.95 4.25 1.55 1.649 .25 5.45 2.65 2.05 1.51
2.85 3.35 4,31 1.55 1.75 3.25 5.35 2.69 2.85 1.55
2.95 3.55 4.05 1.95 1.75 3.15 5.35 2.75 2.55 1.45
3.05 3.75 3.55 1.91 1.95 3.05 5.31 2.65 2.35 1.45
3.05 3.75 3.35 1.65 1.85 3.11 5.65 2.55 1.95 1.41
3.15 3.85 3.25 1.55 1.65 3.15 5.55 2.55 1.91 1.41
3.15 3.65 3.11 1.55 1.65 3.05 5.55 2.55 2.05 1.35
3.25 3.25 3.05 1.75 1.65 3.05 5.25 2.55 1.95 1.35
3.85 4.05 3.19 1.69 1.55 2.95 5.05 2.51 18 . .....

291 |........ 2.45 L9 ...

BLACKS FORK BASIN.
BLACKS FORK NEAR URIE, WYO.

Locarion.—In sec. 23, T. 16 N., R. 115 W, at highway bridge 4 miles northwest of
Urie, in Uinta County. No tributary within 10 miles.
RAINAGE AREA.—261 square miles (measured on U. 8. Geological Survey 1:500,000
map).
ECORDS AVAILABLE.—August 21, 1913, to September 30, 1917.
Gage.—Vertical staff on downstream side of center pier; read by Joseph Anderson.
Datum lowered 0.50 foot August 19, 1915, to avoid negative readings.

ISCHARGE MEASUREMENTS.—Made from two-span bridge or by wading 100 feet
downstream.

HANNEL AND CONTROL.—Channel composed of well-compacted gravel. Control is
small rapids just below the bridge and remained practically permanent during
1917. Right bank is high and is not overflowed ; left bank is overflowed at stage
of 3 feet approximately. Stage of zero flow 0.3 foot.

XTREMES OF DISCHARGE.—Maximum stage recorded during year 4.72 feet at 7 p. m.,
June 19 and 9 a. m., June 20 (discharge, 2,680 second-feet; minimum stage 0. 30
foot September 2-5, discharge, 3 gecond-feet).

1¢e.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter.

IVERSIONS.—Below all diversions. Prior to December 31, 1916, there were ad-
judicated diversions of 599 second-feet érom Blacks Fork.

EGULATION.—None.
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Accuracy.—Stage-discharge relation practically permanent; setiously affected by
ice during winter. Rating curve well defined below 1,400 second-feet. “Gage
read to quarter-tenths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table. Records excellent except during ficod
stages when they are good.

‘Dfischarge measurements of Blacks Fork near Urie, Wyo., during the year ending
Sept. 30, 1917.

-
Ga, Dis- - (¢} Dis-
. Date. Made by— height. | charge. Date. Made by heim charge.
Feet. | Sec..ft. Feet. | See.-ft.
Oct, 26 | H, K. Smith........... 0.54 10.5 Aug. 1 | Robert Follansbee.....| 0.86 46.8
June 15 |....d0. e oiaiiiaL... 3.48 | 1,340 Sopt. 22 | 8. B, Soulé............. .36 5.7

Daily discharge, in second-feet, of Blacks Fork near Urie, Wyo., for the year ending Sept.

30, 1917.

Day. Oct. Nov. | Apr. | May. | June. | July. | Aug. | Seot.
122 238 772 65 3
124 221 680 33 3
84 274 569 25 3
90 398 569 19 3
90 375 543 18 3

420 543 18 9
92 492 444 18 7
76 543 444 15 6
82 836 398 11 5
70! 1,360 375 7 5
74 836 202 7 7
82 680 221 7 7
90 680 165 7 7
17 975 154 7 7
141 | 1,310 157 7 7
206 | 1,410 139 8 7
238 | 1,670 119 8 7
398 | 1,890 97 7 5
444 | 2,440 66 8 5
467 | 2,110 20 8 4
420 | 1,780 18 7 4
420 | 2,000 16 7 4
444 | 1,780 16 5 7
398 | 1,460 20 4 10
354 | 1,360 18 4 8
332 1,260 19 6 7
312 | 1,09 17 9 6
292 940 18 9 [
274 1 1,010 59 8 5
3i2 940 4 6 4
274 |oee.nnes 129 13 PO




YAMPA RIVER BASIN,

»

|
Monithly discharge of Blacks Fork near Urie, Wyo., for the year ¢nding Sept: 30, 1917.

Discharge in second-feet. Run-off
Month. i

Meaximum.| Minimgm,| Mesn. acre-oot.

12 (13 9.61 591

12 i1 1.5 .
398 82| 101 8, 710
467 (70| 226 13,

2,440 221 | 1,090 64,900
72| . 16| 232 14,300
65 4 12.0 ' 738

10| 5.70 339

YAMPA RIVER BASIN.
YAMPA RIVER NEAR MAYBELL, COLO. ‘

I

LocatroNn.—In sec. 2, T. 6 N., R. 95 W., at highway bridge 3 miles east of Maybell,
Moffat County. Nearest tributary, Lay Creek, enters abmitli mile above.

DRAINAGE AREA.—3,410 square miles (measured on Land Office map).

REcORDS AvaiLABLE.—April 25, 1916, to September 30, 1917.

GAGE.—Chain on upstream side of bridge, 55 feet from west a?utment; read by Dr.
L. B. Wheeler. ‘

DISCHARGE MEASUREMENTS.—Made from two-span highway bridge.

CHANNEL AND coNTROL.—Channel composed of small boulders and gravel; control
not well defined, probably permanent. Banks high and njn subject to overflow,

ExTREMES OF pIscHARGE.—Maximum stage recorded during period, 9.4 feet at noon
May 19 (discharge, 17,900 second-feet); minimum dlscharge\ probably occurs dur-
ing winter, when records are discontinued.

Ice.—Stage-discharge relation seriously affected by ice; recordé dJscontmued during
winter.

Diversions.—Court decrees for diversion of 481 second-feet fron Yampa River above
gaging station and 38 second-feet below. Also storage decree of 1,150 acre-feet
above gaging station.

CooPERATION.—1917 Tecords furmshed complete by State engineer who maintained
the station. !

|
Disckarge measurements of Yampa River near Maybell, Colo., durmy the year ending
Sept. 30, 1917. ‘ :

Gage Dis-
Date. Made by- height. | charge. Date.
; Feet. | Sec.-ft.
May 25 | Robert Follanshee..... 7.26 | 10,900 || Aug. 290 | B. T.
June 30 | M. N. Grant, jr.. .| 6.96| 11,800 Oct. 4].....d
July 13| Baily and Grani 4.05 5,060 || Nov. 7a
18 | Chase and Grant 2.80 2,930 || Dec. 4
Aug. 2} B.T.Chase..eccvvanacn 1.84 1,620

1

: |

e Sack dam around piers. . l
|

l

b
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Daily discharge, in second-feet, of Yampa River near Maybell, Colo., for the year ending
Sept. 30, 1917.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug Sept.
7,120 | 10,200 | 11,400 | 1,920 470
7,680 | 9, 10,200 | 1,550 440
6,210 | 8,540 9,200 | 1,220 415
3,740 | 9,180 | 7,820 1,200 390
5,380 | 9,840 7,820 | 1,160 406
4,810 | 10,500 | 7,340 | 1,120 422
5,190 | 10,000 | 7,110 930 440
2,760 | 9,500 | 6,880 840 500
4,620 | 11,200 | 6,650 760 485
6,100 | 13,300 | 6,750 760 470
7,580 | 14,300 | 5,800 690 440
7,820 | 15,600 | 5,100 655 415
8,060 | 14,800 , 810 620 440
9,500 { 13,800 | 3,910 690 500
12,100 | 13,300 | 3,600 655 440
13,300 | 13,800 | 3,240 630 £70
15,600 | 14,300 | 2,760 575 440

15,000 | 2,600 | 612 415,
460 93 369

.Note.—Figures have been siightly changed to comply with the computation rules of the United States
Geological Survey.

Monihly discharge of Yampa River near Maybell, Colo., for the year ending Sept. 80, 1917.

.
Discharge in second-feet.
Month. Run-off in

Maximum. | Minimum. | Mean.

1,430 345 751 46,200
504 356 429 10,200
10,200 760 | 3,580 213, 000
17,300 3,740 | 10,000 615,000
15,300 8,540 | 12,800 762, 000
11,400 1,550 | 4,490 276, 000
1,020 421 744 45,700
500 356 412 Y

LITTLE SNAKE RIVER NEAR DIXON, WYO.

LocarioN.—In sec. 6, T. 12 N, R. 90 W., at highway bridge 1 mile west of Dixon, Car-
bon County. No important tributary within several miles.

DRAINAGE AREA.—1,060 square miles! (measured on U. S. G. 8. 1: 500,000 map).

RECORDS AVAILABLE.—May 27, 1910, to November 30, 1913, and October 1, 1916, to
September 30, 1917.

Gage.—Chain gage on upstream 8ide of bridge; read by Miss Edith Madsen.

CooreratioN.—Complete records furnished by State engineer of Colorado.

1 Revised since published in report of State engineer of Wyoming for 1915-16.
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ASHLEY CREEK BASIN,

l
|

Discharge measurements of Little Snake River mear Dizon, Wyo., during the year ending
Sept. 80, 1917.

Date. : Made by— i hgiagfﬁ;. ehx;irsg‘e

| Feet. | Sec.ft.

July 8 4.30 1,7

July 23 2.20 4
Aug. 15 1.35 78

Daily discharge, in second-feet, of Eittle Snake River near Dizon, Wyo., for the year end- '
ing Sept. 30, 1917. i

Day. Oct. | Nov. Apr. | May. | June.| July. | Aug. | Sept.
980 | 3,410 2,850 432 46
1,070 | 3,100 2,600 332 38
920 | 3,590 2,320 332 46
3,950 | 2,000 284 38
920 | 3,820 2,170 284 58
760 | 3,370 2,090 236 70
920 | 3,410 1,900 188 70
810 | 3,680 | 1,830 140 70 .
1,040 | 4,450 1,760 140 58
1,260 | 4,990 1,650 100 46
1,720 | 4,900 1,490 120 38
2,120 | 4,490 | 1,360 100 46
2,770 | 4,220 | 1,200 100 70
4,090 | 4,130 | 1,110 100
4,270 | 4,360 960 70 100
4,540 | 4,540 843 100 100
4,990 | 4,630 814 100 70
5,170 | 4,720 698 70 70
5,210 | 4,630 640 85 70
5,260 | 4,490 640 70 70
4,990 | 4,400 562 70 16
3,860 | 4,310 484 58 46
3,640 | 4,270 484 46 :
4,000 | 4,000 | 432 46 70
4,320 | 4,040 [ 484 38 70
4,000 | 3,820 | 432 30 100
3,370 | 3,590 | 3 46 100
3,060 | 3,320 | 332 46 100 .
3,640 | 3,100 | 332 46 100
4,180 | 3,140 | 510 48
4,040 [........ . 510 46 |........

Monthly discharge of Little Snake River near Dizon, Wyo., for the year ending Sept. 30,

1917.
| v
Discharge in second-feet.
Month. - };.curlz‘?eﬁé tm
Maximum. | Minimum: | Mean.
735 282 17,300
2,660 1,200 71,400
5,260 760 | 3,000 184,000
4,990 3,100 | 4,040 240, 000
2,850 332 | 1,160 71,300
432 30| 126 7,750
100 38 67.4 4,010
|
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ASHLEY CREEK BASIN..
ASHLEY CREEK NEAR VERNAL, UTAH.

Locarron.~In sec. 12, T. 3 8., R. 20. E., three-quarters of a mile above heading of
power canal of Vernal Milling & Light Co., 4 miles above mouth of Dry Fork,
and 12 miles northwest of Vernal, Uinta County.

DrAINAGE AREA.—101 square miles.

REcorDS AvAILABLE.—June 6, 1914, to September 30, 1917. From October 8, 1911,
to June 5, 1914, fragmentary records were obtained at the power plant, the total
flow of the creek being determined by including the discharge from the tailrace.
Records are also available for a point below the mouth of Dry Fork from March
15, 1900, to December 31, 1904.

Gage.—Staff gage on right bank 850 yards above diversion dam, July 12 to Sc¢ptember
30, 1917; Lietz water-stage recorder on the right bank about 400 yards above diver-
sion dam, April 15, 1915, to June 17, 1917, at same location as vertical staff gage
from which fragmentary records had been obtained since June 6,1914. $taff gage
read and recorder inspected by F. A. Siddoway. From October 8, 1911, to June
5, 1914, records were obtained at the power plant; until June 28, 1913, from a
gage below the tailrace, and after that date from a gage above the tailrace. ‘While
the gage above the tailrace was in use supplementary readings in the tailrace
were taken and the flow added to obtain the fotal in the creek. The gage used
from March 15, 1900, to December 31, 1904, was at E. Marett’s ranch about 5 miles
down-stream, and below Dry Fork. This gage was a vertical staff on the right
bank at the wagon bridge.

DISCHARGE MEASUREMENTS.—Prior to June 17, 1917, made from a cable about 75 feet
above the gage or by wading; after that date, by wading.

CHANNEL AND CONTROL.—Bed steep and rough; subject to change during high water.

EXTREMES OF DISCHARGE.—Maximum stage during year occurred about June 24
when water was reported over gage (discharge not determined); minimum stage
recorded, 1.34 feet April 8 (discharge, 28 second-feet).

1911-1917: Maximum discharge recorded, 1,350 second-feet, May 23, 1914
(probably exceeded by high water in June, 1917) ; minimum stage occurred in 1917.

Ioe.—Stage-discharge relation apparently not affected by ice.

Drversions.—Above all diversions.

RrGuraTIONs.—None.

Accuracy.—Stage-discharge relation changed during latter part of June; not affected
byice. Rating curve used October 1 to June 17 well defined between 25 and 400
second-feet and poorly defined above 400 second-feet; that used July 12 to Septem-
ber 30 fairly well defined between 70 and 250 second-feet. Operation of water-
stage recorder satisfactory October 1 to January 7, April 8-15, and June 11-17;
gage read once a week during remainder of yedr. Daily discharge ascertained by
applying to rating tables the mean daily gage height determined from recorder
graph by inspection, or by applying weekly gage height to rating table and inter-
polating each week except for periods in May, June, and July when gage was not
read. Record obtained from water-stage recorder graph good for stages below
400 second-feet; other records fair except those obtained during extremely high
water, which are poor.

Discharge measurements of Ashley Creek niear Vernal, Utah, during the year ending Sept.

30, 1917
Date. Made by— hgiagiet. D if?éa. Date. Made by— hgim. Dig-
Feet. | Sec.-ft. Feet, Sm.-gi3
Nov, 28 | J.J, Sanford........... 1.49 40.1 | July 12 | L.'W. Jordan.......... a2.4R
May 3| A.B.Purton...........|] L50 45.6 || Sept. 10 | E, 8. Borgquist........ 1.62 02

e Gage about 1,000 feet above former site.
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Daily discharge, in second-feet, of Ashley Creck mear Vernal, Utah, for the yeur ending
Sept. 30, 1917. ‘

'
|

‘ I
Day. Oct. | Nov. | Dec. | Jan, { Feb. | Mar. | Apr. | May. | Jyne. | July. | Aug. | Sepf,
|
T
51 77 46 42 30 30 136 101
54 77 45 42 30 30 134 101
56 77 45 42 30 30 131 101
56 76 45 42 30 30 129 101
56 74 45 42 30 30 127 100
59 72 45 42 30 30 127 98
193 69 45 40 30 30 127 96
102 89 45 40 30 30 127 94
91 67 45 39 30 30 92
65 45 38 30 30 127 91
89 65| 45 38 30 30 127 91
91 64 45 37 30 30 127 91
61 44 36 30 30 127 91
110 61| . 44 36 30 30 127 91
91 57 45 35 30 30 127 91
91 56 42 35 30 30 127 91
93 56 42 35 30 30 127 91
95 56 42 34 30 30 127 92
91 57 42 34 30 30 127 9
89 57 42 34 30 30 123 96
.
89 56 42 120
88 54 42 116 160
87 54 42 112 101 -
86 53 42 108 100
85 51 42 105 98
83 50 42 164 101 97
82 50 42 157 101 95 ’
81 50 42 150 101
80 50 42 143 101 92
79 48 42 141 10 21
79 Jerenean 42 138 101 |..... .

Nore.—Discharge not determined May 3 to June 2, June 4-10, and June 18 to July 11.

Monthly discharge of Ashley Creek near Vernal, Utah, for the year ending Sept. 30, 1917,

Discharge in second-feet.
eharg Run-off
Month. in
Minimnm.| Mean. | 2cre-feet.
51 85.8 5,280
48 610 3,630
42 43.4 2,670
30 35.6 2,190
30 30.0 1,670
30 30.0 1,840
28 36.9 2,200
138 185 7,340
01| 120 7,380
91 95.3 5,670

© VERNAL MILLING & LIGHT CO.’S TAILRACE NEAR VERNAL, UTAH.

Locarion.—In sec. 18, T. 8'S., R. 21 E., at power plant of Vernal Millihg & Light Co.,
10 miles northwest of Vernal, Uinta County.

RECORDS AVAILABLE.—May 3 to September 30, 1917,

GagE.—Vertical staff nailed to tree on right bank 10 feet below the footbridge at lower
side of power house.:

DrscHARGE MEASUREMENTS,—Made by wading at the gage.

CHANNEL AND CONTROL.—Channel straight for 20 feet above and 50 feet below gage.
Banks high and one channel at all stages. Bed of gravel and small boulders,
Fairly permanent. No well-defined control.

Ice.—None. |
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Accuracy.—Gage read hourly. Rating curve well defined between 3 and 30 second-
feet. Daily discharge determined by applying to rating table mean daily gage
height obtained by averaging the hourly readings. Records good.

Discharge measurements of Vernal Milling & Light Co.’s tailrace near Vernal, Utah,
during the year ending Sept. 30, 1917.

Gage Dis- Ga, Dis-
Date. Made by— helght, | charge. || Date- Made by~ height, | charge.
Feet. | Sec.-ft. Feet, | Sec.ft.
May 3| A.B.Purton.......... 1.18 25.3 || July 12| L. W.Jordan.......... 120 22.8
July 12| L. W.Jordan.......... .95 15.7 || Sept. 10 | E. 8. Borgguist. .......| ¢1.05 26,9

a Observer’s reading at time of measurement was 1.25 feet.

Dasly discharge, in second-feet, of Vernal Milling & Light Co. s tailracenear Vernal, Utah,
Jfor the year ending Sept. 30, 1917.

Day. | May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.

) S P 18 12 18 7.0 || 16....... 20 9.2 19 18 15
| S P 18 18 15 15 | (S 20 12 17 19 21
[ PPN 19 5.9 18 15 19 18....... 16 16 17 18

4. 19 16 12 17 17 19....... 19 15 18 11 20
[ D 19 14 16 12 16 2. ...... 14 16 18 18 21
15 18 17 18 16 19 13 19 18 21
18 17 17 18 17 19 16 14 18 16

20 18 12 16 16 19 17 15 19 L5

18 16 18 16 16 18 12 15 20 3.7
19 14 17 16 19 22 14 19 19 19
U....... 28 17 18 16 19 20 16 19 14 20
12....... 21 17 18 14 19 14 17 18 19 19
....... 15 17 18 15 20 19 17 18 19 20
H....... 19 14 18 19 19 19 16 u 18 20
15....... 19 18 15 18 21 16 14 15 19 1n

19 |..ao... 18 20 f...o....

Nore.—No water flowing in tailrace for part of day on June 3, 14, 16, 21, 30, July 30, Aug. 5, 19, Sept. 1,
23, 24, and 30.

Monthly discharge of Vernal Milling & Light Co.’s tailrace near Vernal, Utah, for the
year ending Sept. 30, 1917.

Discharge in second-feet.

Month.
Maximum. | Minimum. | Mean.

DUCHESNE RIVER BASIN.

DUCHESNE RIVER AT MYTON, UTAH.

LocatioN.—In NW. }sec. 25, T. 3 8., R. 2 W, at highway bridge at Myton, Duchesne
County, 3 miles below mouth of Lake Fork and 15 miles above mouth of Uinta
River.

DRAINAGE AREA.—2,750 square miles, -

RecorDps AvAILABLE.—OQOctober 26, 1899, to November 30, 1910, and July 26, 1911,
to September 30, 1917.
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GaceE.—Chain gage on upstream rail near the left end of steel highway bridge; in-
stalled August 6, 1910, at a new datum; readings about 2.7 feet lower than those
on old gage; read by Abe Smith. From October 26, 1899, to June 6, 1909, a chain
gage was used at an old wooden bridge about half a mile below present site. June6,
1909, the river cut a new channel, and a new chain gage was installed July 9, 1909,
about a quarter of a. mile upstream and at a different datum. August
9, 1909, this gage was replaced by another chain gage about 100 feet downstream

on right bank, but at same datum. X

DiscHARGE MEASUREMENTS.—Made from the highway bridge or by wading about
100 feet below the bridge.

CHANNEL AND CONTROL.—Stream bed of coarse gravel; banks comparatively low, but
not likely to be overflowed, although they are subject to erosion during high
water. Current comparatively swift and makes an angle with the bridge at low
stages. Control probably a gravel bar at the ford 100 or 200 feet below the gage;
apparently fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.4 feet June 20,
22, and 23 (discharge, 9,690 second-feet); minimum discharge occurred during
ice-affected period (quantity not determined).

1899-1917: Maximum discharge occurred in 1917; minimum discharge recorded,
100 second-feet, August 28 to September 1, 1915. :

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from ob-
server’s notes, one discharge measurement, and weather records.

Diversions.—Much of the low-water flow of the river and its tributaries is diverted
for irrigation above the station.

REeGULATION.—Annual run-off is affected by storage in the United States Reclamation
Service reservoir on Strawberry River, one of the main tributaries.

Accuracy.—Stage-discharge relation changed during high water July 29 and 30;
affected by ice November 16 to March 21. Rating curve used to July 28 well
defined between 100 and 10,000 second-feet; that used July 31 to September 30
poorly defined. Gage read to hali-tenths twice a day. Daily discharge ascer-
tained by applying mean daily gage height to rating table, except that for periods
when stage-discharge relation was affected by ice or shifting control. Records
prior to July 28 obtained by use of rating table, good; other records fair.

Drischarge measurements of Duchesne River at Myton, Utah, during the year ending Sept.

30, 1917.

Date. Made by— 1o8® | chaer, || Date. Mado by— nok | chocse,
. Feet. | Secft. Feet. | Sec-ft.
Nov. 23| J.J. Sanford........... a2.12 431 || June 25 | Borgquist and Balka...| 7.25 9, 550
May 1| A.B.Purton........... 2.70 882 || July 14 | L. W. Jordan .| 38 1,930
June 16 | Borgquist and Balka...| 5.95 4,630 || Sept. 17| C.C. Jacob............. 2.00 495

o 8ix feet of shore ice at both banks,
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Daily discharge, in second-feet, of Duchesne River at Myton, Utah, for the year ending
Sept. 30, 1917.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. { Sept.
567 878 | 2,440 6,180 ( 1,320 362
502 , 3 5,200 | 1,010 346
442 878 | 2,210 4,980 921 362
442 836 | 2,320 | 4,770 754 346
502 794 | 2,820 4,380 362
638 794 | 2,820 4,38 638 387
714 7941 3,100 | 4,080 472
676 921! 3,390 | 4,030 587 490
836 | 1,100 | 3,390 | 3,3% 534 431
7941 1,050 | 4,380 | 3,100 367 398
794 | 1,050 | 4,570 | 2,690 534
714 | 1,100| 4,200| 2,560 502 567
794 | 1,230 | 4,030 | 2,320 472 567
8781 1,500 | 4,030 1,900 454 714
878 | 1,900 | 4,570 | 1,700 472 502
236 | 2,210 | 5,200 1,500 490 567
676 | 2,320} 6,450 | 1,320 454 502
6381 2,560 | 8,050 1,230 454 472
638 | 2,560 | 8,830 1,140 454 387
567 | 2,440 9,690 | 1,050 454 414
567 | 2,560 | 9,250 964 442 442
5671 2,320 9,690 878 398 442
714 2,320| 9,690 964 387
1,320 2,820| 8,80 1,050 387 1,100
1,500 | 2,320 | 8,830 878 346 4
320 | 2,210 8,430 878 346 638
500 [ 2,000 | 8,050 794 362 567
140 2,000 | 7,350 754 346 587
050 | 2,100| 7,350 | 1,370 336 567
794 | 2,100 6.730 | 1,350 567

878 |evannenn 2,320 {..cen.n. 1, 346 |...... .

Note.—Mean discharge estimated because of ice Nov. 16-30, 385 second-feet; Dec. 1-9, 360 second-feet
Dec. 10 to Jan 31, 245 second-feet; Feb. 1-28, 565 second-feet; and Mar. 1-21, 875 second-feet.

Monihly discharge of Duchesne River at Myton, Utah, for the year ending Sept. 30, 1917,

Discharge in second-feet.
Month, funefia
Maximum. | Minimum. | Mean.

40, 500
. 410 24, 400
278 17,100
245 15,100

565 31,
852 52,400
800 47,600
1,710 105,000
, 770 343, 000
2,370 146, 000
5 32, 500
525 31,200
1,220 886, 000

STRAWBERRY RIVER AT DUCHESNE, UTAH.

LocatioN.—In sec. 2, T. 4 8., R. 5 W., at Winslow’s ranch, about a mile west of post
office at Duchesne, Duchesne County, half a mile above mouth of Indian Canyon,
a small tributary entering from the south, and 1} miles above confluence of
Strawberry River with Duchesng River. :

DRAINAGE AREA.—1,040 square miles.

REecorps AvarLABLE.—June 10, 1908, to November 30, 1910, and March 16, 1914,
to September 30, 1917,
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Gage.—Inclined staff installed April 12, 1914, on right bank, about 50 feet below
footbridge at Winslow’s house; read by E. 8. Winslow. Gage datum lowered
1 foot November 5, 1915. Chain gage at approximately same site, but different -
datum was used 1908-1910. A staff gage at the county bridge about a mile below
was used from March 16 to April 11, 1914. :

DiscHARGE MEASUREMENTS.—Made from cable just below footbridge or by wading.

CHANNEL AND CONTROL.—Banks comparatively low; covered with underbrush; left
bank subject to overflow at very high stages. Control is gravel bar; apparently
fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.2 feet June 11
(discharge, 1,580 second-feet); minimum discharge probably occurred in January,
quantity not determined.

1908-1917: Maximum discharge recorded, 1,860 second-feet, April 22, 1916;-
minimum discharge, 30 second-feet, November 20, 1914. Records obtained -
prior to 1914 incomplete.

Ice.—Stage-discharge relation affected by ice; flow estimated from obgerver’s notes,
one discharge measurement, and weather records.

DiversioNs.—Water stored in Strawberry Valley reservoir (capacity, 250,000 acre-
feet) about 40 miles above station, is diverted by means of a tunnel to the Spanish
Fork drainage basin. Some water is also diverted from the upper end of Straw-
berry Valley to the basin of Provo River.

Recurarion.—Since 1912 flow of river has been affected by operation of Strawberry
Valley reservoir.

Accuracy.—Stage-discharge relation changed slightly during high water in June;
affected by ice November 13 to March 27. Rating curve well defined between
50 and 1,000 second-feet. Gage read to half-tenths twice a day except from Jan-
uary 1 to March 24 when it was read once a day. Daily discharge ascertained by
applying mean daily gage height to rating table except for period when stage-
discharge relation was affected by ice. Records obtained by use of rating table
good; others fair.

Discharge measurements of Strawberry River at Duchesne, Utah, during the year ending
Sept. 30, 1917.

Date. Made by— hgiag%et chlzi:é;

Feet. Sec.-ft.
Nov. 23 1 J. J. Sanford.. ... oo i i i i it iaiiateaaiaaaaaans a1.69 832
July M [ L. W. Jordan. . .o...o.ooooo i e 1.84 281

o Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Straw\berry River at Duchesne, Utah, for the year ending
Sept. 30, 1917.

Day. Oct. | Nov. | Mar. | Apr. | May. | June, | July. | Aug Sept.
247 384 | 1,240 613 251 135
220 400 [ 1,240 540 251 135
207 3841 1,240 540 225 135
194 367 | 1,290 486 201 135
194 384 | 1,410 469 201 135
290 367 | 1,370 434 201 135
207 367 [ 1,370 504 196 278
207 469 | 1,460 434 183 160
275 469 | 1,460 400 178 152
261 469 | 1,540 367 174 156
220 504 | 1,580 352 167 278
220 576 | 1,500 | 336 167 160
234 650 | 1,410 321 167 156
220 763 | 1,240 292 178 156
261 958 | 1,330 278 183 146
234 | 1,200 | 1,330 278 183 146
234 | 1,330 [ 1,200 278 178 146
220 | 1,330 [ 1,240 264 178 146
207 | 1,370 | 1,240 251 178 139
24| 1,370 | 1,200 251 178 135
207 | 1,410 [ 1,160 251 174 135
207 | 1,330 [ 1,080 238 156 135
320 | 1,330 [ 1,080 540 156 540
504 | 1,330 998 306 152 196
687 | 1,200 918 251 152 160
613 | 1,160 879 238 146 156
540 [ 1,080 840 238 146 156
504 | 1,040 763 278 146 152
469 | 1,080 725 452 139 146
400 | 1,160 687 367 135 152

........ 1,240 |........ 278 135 . .iinan

Note.—Mean discharge estimated because of ice Nov. 13-30, 75 second-fect; Dec. 1-26, 95 second-feet ;
Dec. 27-31, 55 second-feet; Jan. 1-31, 45 second-feet; Feb. 1-28, 85 second-feet; Mar. 1~17, 135 second-feet;
and Mar. 1827, 194 second-feet.

Monthly discharge of Strawberry River at Duchesne, Utah, for the year ending Sept. 30,
19

Disch: i -feet.
scharge in second-feet Run-oft
Month. in

Maximum. | Minimum,| Mean, | 2¢re-feet.
October. 452 121 172 10, 600
127 90.7 5,400
88.5 5, 440
80| %
""""" 175 10, 800
301 17, 900
886 54, 500
1,200 71, 400
359 22,100
176 10, 800
170 10,100
N T 1,580 |.eeuceennan. 313 227,000

LAEKE FORXK BELOW FORKS, NEAR ALTONAH, UTAH.

LocatioN.—In sec. 32, T.1 N., R. 4 W. Uinta special meridian, one-eighth mile
below junction of East and West forks, one-eighth mile above heading of United
States Lake Fork canal, and 5 miles northwest of Altonah, Duchesne County.

DraiNnageE AREA.—Not measured.

.
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RECORDS AVAILABLE.—June 4 to September 18, 1917. A station known as Lake
Fork below forks, near Whiterocks, Utah, was maintained at approximately
same site during 1904 and May 10, 1907, to November 30, 1910. )

Gage.—Inclined staff on right bank about 150 feet below site of chain gage used
September 1, 1907, to November 30, 1910. No determined relation between
datums of gages. '

DISCHARGE MEASUREMENTS.—Made by wading, from cable, or from bridge half a
mile below.

CHANNEL AND CONTROL.—Bed of stream composed of small boulders. Channel
straight above and below gage, but conditions changed during season by work
done for diverting water into United States Lake Fork canal.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.6 feet at 1 p. m.
June 19 (discharge determined by extending rating curve, 3,920 second-feet);
minimum stage, 1.50 feet, September 3-5 (discharge, 155 second-feet).

190’{41910: Maximum discharge recorded, 9,300 second-feet, July 4, 1907;
minimum discharge, 150 second-feet, December 15-31, 1907.

Drverstons.—The Farnsworth canal diverts from the West Fork in sec. 18, and this
company has developed a few hundred acre-feet of storage in three small lakes.
The Payne canal diverts from the East or Yellowstone Fork in sec. 21. A small
amount of water is also stored in a lake on this fork by the Farmers’ Irrigation Co.

Accuracy.—Gage read once daily to tenths. Stage-discharge relation believed
permanent from June to September. Rating curve fairly well defined between
150 and 2,500 second-feet. Daily discharge determined by applying daily gage
height to rating table. Records fair.

Drscharge measurements of Lake Fork below forks, near Altonah, Utah, during the year
ending Sept. 30, 1917.

s

Date. Made by— hglaghi ch]x)air?g-e

Feet. Sec.ft.
325

May 29 2.00
July 8. 3.70 1,500
Sept 18 1.56 173

Daily discharge, in second-feet, of Loke Fork below forks, near Altonah, Utah, for the
year ending Sept. 30, 1917.

Day. June. | July. | Aug. Sept. Day. June. | July. | Aug. | Sept.
400 172
325 163
285 156
245 155
245 155
245 210
245 180
228 180
210 190
245 200
245 210
245 180
245 180
245 180
245 180

475

Note.—Discharge interpolated on account of lack of gage heights June 10, 17, 21, 24, 28, July 1,2, 5, 12,
15,16, 22, 24, 25, Aug 1,5,8,12,13,19, 20, 22, 25-27 Sept. 1,2,9, 10, 16,17,

. 187042°—21—wsp 459——4
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Monihly discharge of Lake Fork below forks, near Altonah, Utah, for the year ending
Sept. 80, 1917.

\ Discharge in second-feet.
Run-off in
Month. . acre-feet.
Maximum.| Minimum.; Mean.
3,920 600 2,060 110,000
2,430 325 1,020 62, 700
400 180 238 14,600
210 155 178 6,360
.................................. 194, 000

LAEE FOREK NEAR MYTON, UTAH.

Locamion.—In sec. 21, T. 3 8., R. 2 W., Uinta special base and meridian, 100 yards
below highway bridge half a mile above confluence of Lake Fork with Duchesne
River, and 3} miles northwest of Myton, Duchesne County. From 1900-1903
this station was known as ‘‘ Lake Creek at mouth.”

DRAINAGE AREA.—468 square miles.

Recorps avainaBLeE.—July 3, 1900, to December 31, 1903 ; June 13, 1907, to November
30, 1910; July 26, 1911, to September 30, 1917.

Gace.—Inclined staff installed September 13, 1912, on left bank at cable; read by
Taylor Beasley and J. C. Zentner, From July 3, 1900, to June 30, 1907, records
were obtained from a vertical staff gage near mouth of creek at an old bridge,
which was washed out with the gage July 1, 1907. A chain gage installed August
18, 1907, on right bank, about 250 feet below site of old bridge, at new datum, was
used until December 31, 1907; in March, 1908, it was moved upstream about a
quarter of amileand installed at new datum onright bank, just below cable. This
gage was moved to the left bank and established at same datum June 22, 1909,
and used until August 10, 1912, when the chain was stolen. A temporary gage
was used by the observer until September 12, 1912, when the present inclined
staff was installed at the same site and datum as gage stolen August 10.

DiscEARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL coNTROL.—Banks perpendicular and comparatively high. Stream bed
of gravel and control fairly permanent. Stage of zero flow about 0.9 foot.

ExTrEMES OF DISCHARGE.—Maximum stage recorded during year, 9.4 feet, June 22
and 23 (discharge, 4,350 second feet); minimum stage recorded, 1.60 feet, August
23 and August 29 to September 1 (discharge, 9 second-feet).

1900-1903 and 1907-1917: Maximum discharge occurred in 1917; minimum
discharge recorded July 24, 1916, probably zero.

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from observer’s
notes, discharge measurements, and weather records.

Diversions.—No diversions below station; several canals of the United States Indian
Office and some privately-owned canals divert water above for irrigation.

ReavrarioN.—Flow affected by irrigation diversions above.

Accuracy.—Stage-discharge relation changed during ice-affected period and during
high water in June and July; affected by ice November 9-12 and November 15
to March 19. Rating curve used October 1 to ice, well defined between 4 and
1,400 second-feet; that used March 21 to July 5 fairly well defined between 60 and
4,000 second-feet; and that used July 6 to September 30 well defined between 10
and 4,000 second-feet. Gage read to hundredths once a day. Daily discharge
ascertained by applying daily gage height to rating table except for periods when
stage-discharge relation was affected by ice. For these periods it was estimated
from observer’s notes, weather records, and one discharge measurement. Records
obtained by use of rating tables good; others fair. :
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Discharge measurements of Lake Fork near Myton, Utah, during the year ending Sept.

30, 1917.
- Date. Made by— 1of® | chanse, || Date. Made by— P, | e,
Peet. | Sec.t.
Nov. 240 July 14| L. W, Jordan..........| 3.656| 489
May 1 Aug. 7! E. 8. Borgquist........| 1.82 24.6
Sept. 16 | Jacob and Dietz........| 1.87 22.2

June 240

a 6 to 10 feet shore ice.
b Measured at highway bridge about 500 feet above gage.

Daily discharge, in second-feet, of Lake Fork near Myton, Utah, for the year ending
Sept. 30, 1917.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
104 107 312 | 2,170 160 9
85 131 278 | 1,960 84 12
102 111 266 | 1,650 28 14
7t 93 2521 1,470 17 14
111 82 296 | 1,410 17 17
164 82 272 | 1,180 17 20
102 77 344 978 18 24
121 56 394 828 20 17
197 500 780 26 14
146 159 807 733 32 12
168 82 900 687 42
159 7 900 555 37 17
192 70 677 524 32
164 159 900 492 17 17
137 233 | 1,350 234 24 17
90 225 1,650 218 24 24
102 238 { 2,380 160 26 20
121 266 | 3,080 148 28 17
125 264 | 3,640 135 21 14
121 252 | 3,640 124 14 14
102 207 | 8,720 103 14 14
85 225 | 4,350 82 12 14
152 328 | 4,350 61 9 174
154 290 | 3,810 54 12 84
159 28| 4 54 12 76
187 278 | 3,000 37 12 83
212 266 | 3,400 39 17 61
154 244 | 2,840 37 12 42
121 212 | 3,160 148 9 42
152 255 | 2,680 180 9 42

........ 312 [........ 267 9 lieeennen

NOTE.—Mean discharge estimated because of ice Nov. 9-12, 60 second-feet; Nov. 15-24, 70 second-feet;
Nov. 25-30, 105 second-feet; Dec. 1-31, 85 second-feet; Jan. 1-31, 65 secand-feet; Feb. 1-28, 100 second-feet;
and Mar. 1-19, 125 second-feet.

Monthly discharge of Lake Fork near Myton, Utah, for the year ending Sept. 30, 1917.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum.| Minimum. | Mean.
110 6,760
80.8 4,780
85.0 5,230
65.0 4,000
100 5,550
132 8,120
135 8,030
185 11,400
1,040 115,000
564 34,700
25.8 1,590
32.8 1,950
287 207,000
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PRICE RIVER BASIN.
PRICE RIVER NEAR HELPER, UTAH.

LocatioNn.—In sec. 36, T. 13 8., R. 9 B, at ford 300 feet west of Denver & Rio Grande
Railroad main line, at settlement locally known as Spring Glenn, 2 miles south
of Helper, Carbon County, 1 mile above diversion dam of Price River Irrigation
Co., and 4 miles below White Creek.

DRAINAGE AREA.—H30 square miles. .

Recorps aAvamasrLe.—February 21, 1904, to September 30, 1917,

Gaee.—Vertical staff on left bank; installed July 16, 1907, to replace the old chain
gage washed out April 11, 1907; read by D. S. Rowley. A temporary gage was
read June 23 to July 15, 1907. All gage heights beginning June 23, 1907, are
referred to a datum 0.7 foot above that of original chain gage.

DisCHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND cONTROL.—Bed of the stream composed of gravel and fine sand.. Con-
trol is a riffle immediately below ford; shifts occasionally during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.43 feet at 9
p.m. June 25, determined by leveling from hub set at high-water mark (discharge
determined from extension of rating curve, 8,500 second-feet); minimum dis-
charge recorded, 30 second-feet, November 16, 27, December 1, and January
20-31.

1904-1917: Maximum stage occurred in 1917; minimum stage recorded, 3.1
feet (old chain gage) during December, 1905, and January, 1906 (discharge, 4
second-feet).

Ice.—Stage-discharge relation affected by ice for short periods; flow estimated from
discharge measurements and observer’s notes.

Diversions.—Main diversions from Price River are below station. The Mammoth
reservoir of the Price River Trrigation Co. on Gooseberry Fork, about 40 miles
above the station, had a capacity of about 10,000 acre-feet.

RecuratioNn.—Flow of river was affected by storage at Mammoth reservoir until”
after June 24 when dam broke.

Accuracy.—Stage-discharge relation changed several times by freshets; affected by
ice at intervals between November and March. Rating curve used February 25
to June 24 well defined between 20 and 1,300 second-feet; those used for remainder
of year fairly well defined. Gage read to hundredths.usually once a day, occa~
sionally twice a day. Daily discharge ascertained by applying mean daily gage
height to rating table except for periods when stage-discharge relation was affected
by ice or shifting control. Mean daily discharge for June 25, 26, and July 29
determined by averaging the result obtained by applying to the rating table
hourly gage height determined from rough hydrograph. Records fairly good.

Discharge measurements of Price River near Helper, Utah, during the year ending Sept. 80,
1917.

Ga; Dis- G Dis-
Date. Made by— heigi“:. charge. | Date. Made by— hai;ﬁ;. charge.
Feet. | Sec.ft. Feet, | Sec.ft.
Doc. 61 J.J.Sanford........... 2.72 41.3 || June 25 ] A.B. Purton.......... 4.76 | 1,03
Mar. 1le|..... do......... ... 2.54 30.2 || July 16 | L. W.Jordan.......... 2.17 125
Apr. 29| A.B. Purton..... ... 3.84} 408 Sept. 6| W. E. Dickinson:...... 2.22 45.9
May 22| C. W. Bennett 4.98 | 1,240
@ Jee on control.
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Daily discharge, in second-feet, of Price River near Helper, Utah, for the year ending Sept.

80, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | SBept.
1,000 209 76 44
1,040 | 280 3 44
1,040 262 65 .42
1,140 | 228 60 42
1,140 228 62 65 .
1,180 213 60 46
1,180 198 62 50
1,180 | 198 60 50
1,220 ;198 44 50
1,370 184 57 50
1,370 | 171 55 185
1,220 1 - 53 47
1,140 | 158 53 45
1,040 148 53 45
1.000 123 55 43
960 123 55 43
1,000 128 60 43
1,000 b 115 60 43
960 112 57 41
880 112 55 41
800 108 53 41
722 104 53 47
685 108 50 132
650 | 108 48 56
2,200 104 48 45
3,350 112 46 45

108 43
388 115 46 43
365 44 43
365 102 44 41
- 95 44 ...

Note.—Mean discharge estimated because of iece Nov. 12-15, 38 second-feet; Dec. 7-9, 30 second-feet:
Dec. 14-18, 34 second-feet: Dec. 25 to Jan. 14, 35 second-feet; Feb. 1-4, 32 second-feet; Mar. 1-3, 40second-
fest; and Mar. 20-26, 65 second-feet.

Monithly discharge of Price River near Helper,, Utah, for the year ending Sept. 30, 1917.

Discharge in second-feet.
harge in t Run-off
Month. in
Maximum.| Minimum.| Mean. acre-feet.
360 45 84.0 5,160 .
49 39.4 2,340
41 foevacnrnnann 34.8 2,140
40 30 33.4 2,050
7 |eeeiaenaanns 54.1 3,000
143 Joeeiinnninnn 71.2 4,330
1,220 88 363 21,600
1,570 360 922 56, 700
3,350 365 | 1,070 63,700
800 95 178 10,900
76 44 54.7 38,360
185 41 53.2 3,170
3,350 30 246 178,000

SAN RAFAEL RIVER BASIN.
HUNTINGTON CREEK NEAR EUNTINGTON, UTAK. ~

LocatioN.—In sec. 8, T. 17 8, R. 8 E,, at the Cunha ranch, 7 miles northwest of
Huntington, Emery County. Below all main tributaries except Fish Creek.

DRAINAGE AREA.—158 square miles,

Recorps Avamasie.—May 38, 1909, to September 30, 1917,
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Gage.—Stevens continuous water-stage recorder on right bank installed September
11, 1917; inspected by J. P. Brockbank. Original gage, vertical staff on right
bank at same site as present gage, but at independent datum used May 3, 1909,
to October 6, 1912; inclined staff gage at same site and datum, October 7, 1912,
to April 29, 1913; Stevens water-stage recorder on left bank, 100 feet upstream,
set to read the same as previous gage, used April 30, 1913, to September 9, 1917. .

Di1scHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTROL.—Bed composed of coarse gravel; shifts occasionally during .
high stages.

EXTREMES OF DISCHARGE.—Maximum discharge during year occurred in Jume;
water-stage recorder not in operation and quantity not determined; minimum
discharge probably occurred in January; stage-discharge relation affected by ice
and quantity not determined.

1909-1917: Maximum discharge, 1,100 second-feet, May 22 and 23, 1914; mini-
mum discharge, 12 second-feet, March 20-23, 1912.

Ice.—Stage-discharge relation seriously affected by ice; discharge estimated from
observer’s notes, discharge measurements, and weather records. .

DiveErsions.—Several small ditches divert from tributaries above the station.

ReecULaTiON.—A small storage reservoir on Huntington Creek above the station
controls distribution of flow to a slight extent.

Accuracy.—Stage-discharge relation changed in June; affected by ice December 6
to March 20. Rating curve used October 1 to June 30 well defined between 30
and 600 second-feet; that used July 1 to September 9 fairly well defined between
50 and 200 second-feet; and that used September 11-30 well defined between 30
and 500 second-feet. Operation of water-stage recorder satisfactory except for
November 12 to April 8, May 6-11, June 7-26, and July 12 to August 9, when .
staff gage was read to hundredths about once a week. Daily discharge ascer-
tained by applying to rating table mean daily gage height determined from
recorder graph by inspection or by interpolating between days when staff gage
was read except for period when stage-discharge relation was affected by ice and
the period June 7-26, which was estimated from hydrographic comparison with
Huntington Creek near Castledaleé. Records.obtained by use of rating table
good; others fair.

Discharge measurements of Huntington Creek mear Huntington, Uteh, during the year
ending Sept. 30, 1917. .

Gage Dis- G Dus-
Date. Made by— height. | charge. || D8te- Made by— height.| charge.
Feel. | Sec.Ht. Feet, Scc:;t.
Dec. 4 | J.J. Sanford........... 2.58 45.2 || May23 | C. W. Bennett......... 4.56 487 |
Mar. 4 | Sanford and Flagel..... 3.02 40.2 || Sept. 8 | W. E. Dickinson....... 3.00 72.4
May 23 | C.W.Bennett......... 4.56 476 Sept.lle|..... [ 1 SO 3.42 143

a Stage-discharge relation affected by ice.
b New gage installed 100 feet downstream. OIld gage read 3.15 feet.
¢ O1d gage read 3.50 feet.
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Daily discharge, in secondfeet, of Huntington Creek near Huntington, Utah, for the year
ending Sept. 30, 1917.

Day. Oct. | Nov. | Dee. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
458 110 72
48 105 72
430 100 72

103 72
406 106 72
381 109 79
361 111 82
337 114 7“4

117 “
304 120 4

125 9
212 116 1
201 114 69
189 125 68
178 129 64
166 125 63
155 122 69
143 118 69
141 108 59
139 91 58
137 89 57
136 86 | 58
134 87 81
132 82 63
131 80 61
129 79 59
127 76 57
125 76 55
124 74 55
122 74 58
120 T4 Jouenenno

NoTE.—Mean discharge estimated because of ice Dec. 6-16, 40 second-feet; Dee, 17-31, 30 second-feet;
Jan. 1-31, 25 second-feet; Feb, 1-28, 30 second-feet; Mar. 1-20, 38 second-feet; and because of hreak in recor
TJune 7-24, 880 second-feet.

Monthly discharge of Huntington Creek near Huntington, Utah, for the year ending
Sept. 30, 1917. -

Discharge in second-feet. Run-off
Month. in
Maximum. | Minimum.| Mean. acre-feet,
56.2 3,460
35.9 2,140
35.4 2,180
25,0 1,540
30.0 1,670
4.8 2,750
92.6 5,510
418 , 700
719 46,400
227 14,000
101 6,210
67.7 4,
.......... 116,000

HUNTINGTON CREEK NEAR CASTLEDALE, UTAH.

LocartoN.—In sec. 33, T. 18 8., R. 9 E., half a mile below county bridge on road
to Green River, 5 miles above mouth of Cottonwood Creek, and 6 miles east
of Castledale, Emery County.

DRAINAGE AREA.—325 square miles.

RECORDS AvAILABLE.—May 12, 1911, to Septemper 30, 1917.




56 SURFACE WATER SUPPLY, 1917, PART IX.

Gage.—Stevens continuous water-stage recorder on right bank; inspected by Rex

Peterson; installed May 2, 1913, at same datum as vertical staff gage which it
replaced.

DiscEARGE MEASUREMENTS.—Made by wading or from cable just below gage.

CHANNEL AND cONTROL.—Bed composed of sand and small gravel. Banks fairly
high; subject to erosion but not to overflow. Original artificial control which
was formed by 2 by 12 inch planks, placed edgewise in a trench and anchored to
pipes driven into stream bed, has been obliterated.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-stage
recorder, 8.1 feet at 5 p. m. October 10 (discharge, 1,240 second-feet, estimated
from extending rating curve); minimum stage recorded, 1.24 feet, September 9
(discharge, 7 second-feet).

1911-1917: Maximum stage recorded, 11.3 feet, September 8, 1913, when dam
above station broke (discharge estimated, 1,750 second-feet); minimum stage,
0.95 foot, September 10, 1915 (discharge, 2.5 second-feet).

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from observer’s
notes, discharge measurements, and weather records.

Diversions.—The station is below all diversions in Castle Valley.

RecuraTioN.—Flow affected by irrigation in Huntington district.

Accuracy.—Stage-discharge relation changed October 6-10; affected by ice Novem-
ber 13 to March 30. Rating curve fairly well defined by discharge measurements
between 10 and 300 second-feet, and by parallel curves up to 800 second-feet.
Operation of water-stage recorder satisfactory except December to March, June
21 to July 20, and September 1230, when hook gage was read to hundredths once
a week. Daily discharge ascertained by applying to rating table mean daily gage
height determined from recorder graph by inspection except for periods when stage-
discharge relation was affected by ice or shifting control, and when water-stage
recorder was not in operation for which it was estimated or interpolated, using
hydrograph of Huntington Creek near Huntington as a guide. Discharge for
October 6 and 10 determined by averaging results obtained by applying hourly
gage height to rating table. Records obtained by use of rating table good; others
fair. '

Discharge measurements of Huntington Creek near Castledale, Utah, during the year end-

ing Sept. 30, 1917.

Date. Made by— hgiz e chI;aisg-e. Date. Made by— hgia . ch];lrsg_e
Feet. | Sec.-ft. Feet. .| Sec.-ft,
Dec. 62| J.J. Sanford........... 2.85 40.6 || June 28 | A, B. Purton.......... 3.92 | 257
Mar. 3a | Sanford and Flagel..... 2.96 37.0 || Sept. 6 [ W. E. Dickinson....... 1.34 9.7
May24 | C. W. Bennett......... 3.98 289

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Huntington Creek near Castledale, Utah, for the year

ending Sept. 30, 1917,

Oct. | Nov. | Mar. | Apr. | May. | June.
52 32 33 88 282
30 32 90 290

3 76 335
33 78 452
33 |. 67 353
32 71 362
30 76 462
85 550
62 778
54 903
69 803
96 665
137 631
265 631
538 704
703 778
5 803
708 718
561 703
494 607
382 565
362 523
353 480
290 438
257 395
249
226 314
265 274
317 249
382 223
BT |ovennnn
NoTE.—Mean discharge estimated because of ice Nov. 13-30, 32 second-feet;

Dec. 23-31, 25 second-feet; Jan. 1-31, 20 second-feet; Feb. 1-28, 30 second-feet; and|
and because of missing gage-height record, Sept. 12-14, 25 second-feet; Sept. 16-22,
24-30, 35 second-feet.

Monthly discharge of Huntington Creek near Castledale, Utah, for
30, 1917.

Dec. 1-22, 35 second-feet;
, 40 second-feet;
15 second-feet; and Sept.

the year ending Sept.

Discharge in second-feet.

Maximum. | Minimum.

Run-off
in
acre-feet.

o3
'
)

©

8| prpREssunppy

0| weo

SAN RAFAEL RIVER NEAR GREEN RIVER, T

LocaTtion.—In sec. 27, T. 22 8., R. 14 E., at county bridge near Tomlinson ranch, on

road from Green River to Hanksville, 16 miles southwest of G

County. .
DRAINAGE AREA.—1,690 square miles.
RECORDS AVAILABLE.—May 5, 1909, to September 30, 1917.

Gage.—Vertical staff on downstream side of right crib abutment

Mrs, L. Presset.

ireen River, Emery

of bridge; read by

DIsCHARGE MEASUREMENTS.—Made from highway bridge at gage or by wading.
CHANNEL AND oONTROL.—Bed composed of mud and quicksand; shifting; control

not well defined. Banks fairly high but left bank subject to
floods,

pverflow at extreme
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.6 feet, October
8 (discharge, 7,300 second-feet); minimum stage recorded, 1 foot, December 10
(discharge, 14 second-feet).

1909-1917: Maximum stage occurred in 1917; water standing in pools during
August and September, 1910, and August 13 to September 8, 1915.

Ice.—Stage-discharge relation seriously affected by ice; discharge estimated from
observer’s notes and weather records.

Drversions.—Below practically all diversions from San Rafael River. The main
diversions in this basin are made from the tributaries, for irrigation in Castle
Valley.

REegurLaTiON.—None.

Accuracy.—Stage-discharge relation changed in October and June; affected by ice
December 29 to February 16. Rating curve used October 1-7 and July 9 to Sep-
tember 30 fairly well defined between 250 and 1,000 second-feet, and that used
for remainder of year fairly well defined between 50 and 3,000 second-feet. Gage
read to hundredths once daily. Daily discharge ascertained by applying daily
gage heights to rating table except for periods when stage-discharge relation was
affected by ice; shifting-control method used October 8 and June 24 to July8.
Records fair.

Discharge measurements of San Rafael River near Green River, Utah, during the year
ending Sept. 30, 1917.

Gage Dis-
Date. Made by— height. | charge.
c Feet. Sec.-ft.
Dec. 7 1.34 i1.6
Mar. 6 1.72 91.9
June 23 7.50 | 2,980

.Daily discharge, in second-feet, of San Rafael River near Green River, Utah, for the year
ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
293 98 346 | 1,000 661 119 7
183 98 319 947 974 152 77
98 113 203 | 1,470 661 135 77
59 98 319 | 1,590 599 119 77
129 113 246 | 1,350 541 77 90
a8 113 293 895 454 104 77
92 98 269 | 1,200 ( 1,000 104 20
146 1,470 523 119 90
126 84 319 | 1,870 472 104 90
146 129 2093 ; 3,370 472 119 90
129 113 2093 | 3,370 436 104 90
113 129 203 | 2,5 436 258 | 1,570
126 146 3751 2,290 402 152
81 164 619 | 2,150 402 135 170
84 203 | 1,530 | 2,150 370 119 170
98 183 | 1,870 | 2,590 258 119 152
84 120 ) 1,870 | 2,590 234 104 135
84 146 ,530 t 3,370 211 104 135
98 981 1, 2,590 170 1 104 119
93 84| 1,470 | 4,170 190 77 90
113 711 1,800 3,770 170 77 90

8| 1,170 | 3,530 190 1,440
113 129 ¢ 1,170 | 2,980 211 119
113 1,170 | 2,940 370 104 152
113 375 5 2,510 190 90 119
129 619 1 1,000 | 2,670 152 90 104
293 505 8951 1,7 152 90 90
246 346 895 { 1,380 170 77 90
224 541 797 | 1,410 135 ” 119
129 470 | 1,000 | 1,320 119 Vel 100
13 ... 1,230 |........ 135 65 ). .......

Nore.—Stage-discharge relation affected by ice, and discharge estimated, Dec. 20-31, as in table; Jan,
1-31, 20 second-feet; and Feb. 1-16, 30 second-feet. Discharge estimated because of no gage-height record,
Nov. 22-24, 100 second-feet; Nov, 26 to Dec. 2, 70 second-feet; and Sept. 30, 100 second-feet. -
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Monthly discharge of San Rafael River near Green River, Utah, for the year ending Sept.

30, 1917
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum.| Mean.

848 52,100
81.1 4,830
- 87.2 5,360
20 1,230
100 5, 550
131 8,060
194 11, 500
855 52,600
2,250 134,000
370 22, 800

109 6,
219 13,000
438 318,000

[
COTTONWOOD CREEK NEAR ORANGEVILLE, UTAH.

LocaTtion.—In sec. 9 or 10, T. 18 8., R. 7 E., at Robert Johnson’s ranch, 5 miles
northwest of Orangeville, Emery County.

DRAINAGE AREA.—240 square miles.

REecorDs Avamasre.—May 1, 1909, to September 30, 1917.

Gage.—Inclined staff on left bank just below corral at ranch house and about 300
feet above cable; used March 22, 1910, to November 23, 1913; and May 24, 1914,
to September 30, 1917; read by Robert Johnson. Records obtained November
24, 1913, to-May 23, 1914, were referred to a different gage at independent datum
installed November 20, 1913, at cable. From May 1, 1909, to August 21, 1909,
stage was determined by measuring down from a nail in a tree at about the site
of the present gage. August 22, 1909, an inclined staff was installed at the refer-
ence point; gage was washed out August 31, 1909, and from September 1, 1909,
to March 22, 1910, the records were uncertain and unreliable. March 22 an
inclined staff was installed at present site and at datum 0.8 foot lower than the
datum used in 1909. An inclined staff was installed in 1911 about 400 feet below
present gage, but no published records have been referred to it and it was destroyed
by floods in the spring of 1913.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—Bed rough; shifting. Banks fairly high but have been
overflowed by the sudden floods, to which the stream is subject.

ExTrREMES OF DISCHARGE.—Maximum stage recorded during year, 9.0 feet June 21
(discharge, 1,880 second-feet); minimum stage recorded, 4.3 feet, November 13
and March 24 and 26 (discharge, 8 second-feet).

1909-1917: Maximum discharge recorded, 1,980 second-feet, September 7, 1913;
minimum discharge recorded, 5 second-feet, September 21, 1910.

Ice.—Stage-discharge relation affected by ice; flow estimated from observer’s notes,
discharge measurements, and weather records.

DIVERSIONS —Two or three small ditches divert water above station, but 2ll the

main ditches take out below

REGULAT’ION —None.

Accuracy.—Stage-discharge relation changed October 10, during the winter, and
June 28 to July 10; affected by ice November 14 to March 9. Rating curves poorly
defined except that used March 10 to June 27, which is fairly well defined between
300 and 700 second-feet, and curve used July 11 to September 30, which is fairly
well defined between 15 and 600 second-feet. Gage read to tenths four to six
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times a week. Daily discharge ascertained by applying daily gage height to
rating table or by interpolation, except for period when stage-discharge relation
was affected by ice. For this period discharge was estimated from observer’s
notes, weather records, and two discharge measurements. Shifting-control
method used October 10 and June 29 to July 10. Records poor October 1 to
March 9; fair for remainder of year.

Discharge measurements of Cottonwood Creek near Orangeville, Utah, during the year
ending Sept. 30, 1917,

Ga; Dis- Ga; Dis-
Date. Made by— height. | charge. || D8te: Made by— heigﬁ:. charge.
Feet. | Sec.-ft. Feet, | Sec.-ft.
Dec. 5a | J.J. Sanford........... 4.72 24.5 || June 28 { A. B, Purton........... 7.30 782
Mar. 35 | Sanford and Flagel..... 4.55 | 17.0 § Sept. 7 | W. E. Dickinson....... 5.38 41.3
May 25 | C. W. Bennett......... €6.48 364

a Stage-discharge relation affected by ice.
b Ice 18 inches thick below gage which causes backwater in afsernoon.
¢ Determined from reading on lower gage; relation established by simultaneous readings.

Daily discharge, in second-feet, of Cottonwood Creek near Orangeville, Utah, for the year
ending Sept. 30, 1917.

Day. Oct. |Nov. |[Mar. Apr. | May. | June. | July. |.Aug. | Sept.
46 149 847 118 45
51 166 847 108 45
42 183 668 97 45
34 200 613 79 45
27 231 558 79 43
34 262 459 79 40
42 372 459 85 38
46 507 398 91 38
51 668 97 38
61 640 262 81 38
61 612 242 85 7
71 507 222 65 65
90 726 193 65 52
110} 1,030 193 65 38
262 | 1,550 180 65 38
230 | 1,480 166 65 38
246 | 1,580 166 65 38
262 ,680 166 65 38
230 | 1,550 166 60 38
215 | 1,550 180 54 38
200 | 1,880 193 54 38
200 | 1,550 167 54 38
173 | 1,220 141 54 38
161 | 1,240 167 54 38
149 | 1,270 193 54 38
128 1 1,200 141 51 38
138 1,100 130 48 38
149 786 118 45 38
149 816 118 45 38
149 847 118 45 38
149 |........ 118 45 |iiianens

Nore.~Mean discharge estimated because of ice Nov. 14-19, 15 second-feet; Nov. 20 to Dec. 25, 25 second-
feet; Dec. 26-31, 20 second-feet; Jan. 1 to Feb. 23, 12 secand-feet; Feb. 24 to Mar. 9, 18 second-feet.
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Monthly discharge of Cottonwood Creek near Orangeville, Utah, for the year ending Sept.
30, 1917,
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
65.8 4,050
19.5 1,160
24,0 1,450
- 12,0 w738
13.1 728
14.2 873
27.7 1,650
128, 7,810
921, 54,800
288, 17,700
67.6 4,160
41.9 2,490
135, 97,700
FERRON CREEK (UPPER STATION) NEAR FERRON, UTAH.

Location.—In sec. 1, T. 20 8., R. 6 E., a quarter of a mile belo
ranch (formerly Christensen’s), 14 miles abogegﬁstmill, an
of Ferron, Emery County.

DRAINAGE AREA.—150 square miles.

REcORDS AvAILABLE.—May 6, 1911, to September 30, 1917.

GaceE.—Inclined staff on right bank; read by Chailes Carlson;

13, 1911, to replace the original.vertical staff 165 feet upstrea

DiscEARGE MEASUREMENTS.—Made by wading or from cable 15
gage.

CHANNEL AND cONTROL.—Banks high and not subject to overflg

of sand and gravel; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year,

June 17 (discharge from extended rating curve, 980 second-fe;
. occurred during ice-affected period, not determined.

1911-1917: Maximum stage recorded, 5.50 feetat4 p. m. Jun
1,100 second-feet); minimum discharge recorded, 1 second-foc

1912.
Ice.—Stage-discharge relation seriously affected by ice; flow
server’s notes, discharge measurements, and weather records

Diversions.—Above all diversions except a small ditch for the I

Recuration.—None.

Accuracy.—Stage-discharge relation changed during high wate
by ice December 3 to March 24. Rating curve used until J

between 40 and 350 second-feet; that used after June 18 w
10 and 500 second-feet. Gage read to hundredths twice a

22 to April 6 when it was read twice a week. Daily discha

'w house at Peterson
d 5 miles northwest

nstalled September
m.
feet upstream from

w. Bed composed
6.30 feet at 7 p. m.
et); minimum stage

e1, 1914 (discharge,
t, March 22 and 23,

Letimated from ob-
Peterson ranch.

r in June; affected
lune 8 well defined
ell defined between
lay except October
rges ascertained by

applying daily gage height to rating table except for periods when. stage-

discharge relation was affected by ice; shifting-control meth

Records obtained by use of rating table good; others fair.

od used June 9-18.

Discharge measurements of Ferron Creek (upper station) near Ferron, Utah, during the

year ending Sept. 30, 1917.

Gage Dis- Ga Dis-
Date. Made by— height. | charge. ||  Date- Made by— height. | charge.
Feet. | Sec.-ft. Feet. | Secft.

Dec. 52| J.7J. Sanford........... 2.72 22.2 || June 29 | A, B. Purton...|...... 3.50 | 401
Mar. 20| Sanford and Flagel..... 2.55 19.8 || Sept. 7 | W. E. Dickinson,....... .68 23.6

May 25 | C. W. Bennett......... 3.08 242 :

o Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Ferron Creek (upper station) near Ferron, Utah, for the
year ending Sept. 30, 1917,

Day. Oct. | Nov. | Dee. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
123 234 419 54 28
126 267 402 51 28
109 391 384 51 27
106 308 354 50 28
98 281 | . 335 50 27
98 458 295 50 27
93 472 261 49 27
85 593 246 27
90 706 236 179 26
157 15 218 47
166 641 196 50 188
167 643 176 47 30
372 683 156 47 30
452 711 137 46 30
568 757 132 67 30
589 774 121 45 29
478 829 113 45 28
382 823 102 47 27
368 790 100 41 26
339 752 99 39 24
344 741 95 38 23
301 721 126 37 23
295 700 101 36 46
241 683 94 35 24
236 662 91 34 23
220 612 88 34 23
231 562 82 34 22
274 524 78 34 22
335 480 87 33 22
339 438 73 31 22
263 [........ 58, 28 |oueennn

Nore.—Mean discharge estimated because of ice, Dec. 3-23, 20 second-feet; Dec. 24-31, 18 second-feet;
Jan. 1-31, 10 second feet; Feb. 1-28, 16 second-feet; and Mar. 1-24, 20 second-feet.

Monthly discharge of Ferron Creek (upper station) near Ferron, Utah, for the year ending

Sept. 80, 1917. N
Discharge in second-feet. Run-oft
Month. - in
Maximum.| Minimum.| Mean. | 3cre-feet.

70.2 4,320

2.5 1,340

20.1{ | 1,240

10.0 615

16.0 889

2.5 1,380

91.9 5,470

260 16,000

598 35,600

176 10,800

47.9 2,950

32.8 1,950

114 82,600

GRAND RIVER BASIN.
NORTH FORK OF GRAND RIVER NEAR GRAND LAKE, COLO.

LocamioN.—In sec. 13, T. 3 N., R. 76 W., at old highway bridge 200 feet downstream
from bridge on stage road to Grand Lake, Grand County. Nearest tributs:ry,
Grand Lake outlet, enters some distance below; no tributaries for several miles
above,
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DrAINAGE AREA.—101 square miles (measuerd on topographic map).

Recorps AvarnasLe.—July 29, 1904, to September 30, 1909; September 20, 1910, to
September 30, 1917.

GagrE.—Vertical staff on downstream side of right bridge abutment; read by Mrs.
Ethel M. Curry. )

DiscHARGE MEASUREMENTS.—Made from old highway bridge or by wading.

CHANNEL AND coNTROL.—Channel rough and composed of boulders; gravity section
which shifts slightly from year to year. Banks high and not subject to overflow.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.7 feet at 6 p. m.
June 23 (discharge, 1,620 second-feet); minimum stage, 3.4 feet during February
and March (discharge, 27 second-feet).

Ice.—Stage-discharge relation only slightly affected by ice for short periods, as springs
keep river open.

Drversions.—There are court decrees for the diversion of 699 second-feet from the
headwaters above the station. Of this small amount 525 second-feet are for di-
versions across the divide into the headwaters of the Cache la Poudre River.
Under this decree 7,430 acre-feet were diverted in 1917 between July 11 and
September 22. There is also a reservoir decree for 19,000 acre-feet from the flood-
water.

RecuratioN.—None. .

Accuracy.—Stage-discharge relation shifts slightly; slightly affected by ice.
Rating curve used October 1 to December 31 well defined between 25 and 100
second-feet, and curve used January 1 to September 30 well defined between 50
and 1,100 second-feet. Gage read to hundredths once daily except during winter
months, when it was read once every two days. Daily discharge 4scertained by
applying the gage reading for the day to the rating tables, and interpolating the
discharge for days when gage was not read. Records excellent except durmg
winter months when they are fair.

Discharge measurements of North Fork of Grand River near Grand Lake, Colo., during the
year ending Sept. 30, 1917.

Gage Dis-
Date. Made by— height. | charge.
Feet. . | Sect.
Oct. 2| PV HOAZES. . ceeeeaemeeeeeate e e e e e eee e aaaann 3.85 -;
B L I R - - Y PO 3.48 31 3
Aug, 15 | 8. B BomIS e et 3.98
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Daily discharge, in second-feet, of North Fork of Grand River near Grand Lake, Colo. fdr
the year ending Sept. 80, 1917.

Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
40 41 ©29 28 28 84 175 | 1,170 175 62
40 41 29 28 28 71 175 1, 100 163 40
40 40 29 28 28 71 203 | 1,030 145 58
41 39 29 28 27 71 250 890 120 56
41 38 29 27 27 69 290 685 110 52
43 37 29 28 28 71 226 620 100 60
43 35 29 28 27 69 250 588 97 71
43 33 29 28 27 67 335 555 97 62
43 32 29 28 28 67 440 | . 440 90 60
41 31 29 28 28 74 685 440 84 58
41 31 29 27 28 1,030 555 84
40 31 28 27 28 145 620 495 84 88
40 31 28 27 28 210 750 440 84 60
40 31 28 27 29 290 890 385 84 64
40 31 29 27 29 360 335 8t 60
40 31 29 28 32 555 | 1,240 290 79 58
41 30 29 28 41 525 1,400 290 81 56
40 29 28 28 69 4951 1,470 290 84 84
40 28 28 64 440 | 1,540 250 52
40 29 28 28 69 440 | 1,400 250 81 50
.. 40 28 28 27 71 440 | 1,240 242 76 50
22.. 40 28 28 27 116 290 | 1,470 242 74 50
23.. 40 28 28 27 145 250 | 1,620 234 71 52
.. 40 29 28 27 210 210 | 1,400 234 71 54
25.. 41 2L 27 27 203 210 | 1,470 234 69 56
26.. 41 29 27 27 196 210 | 1,100 250 74 50
27.. 41 30 27 27 189 196 | 1,400 242 81 50
28.. 41 30 28 28 145 175 | 1,400 175 87 50
29.. 41 30)....... 29 100 175 | 1,240 203 79 50
30.. 41 29 |....... 28 84 175 | 1,240 196 67 50
31 41 200 ...... 28 |. 226 {....-.. 175 64 |.......

NoTE.—Nov. 13-19 stage-discharge relation affected by ice; discharge interpolated.

Monthly discharge of North Fork of Grand River near Grand Lake, Colo., for the year end-
ing Sept. 30, 1917.

Disc! in -feet.
ischarge in second-feet Run-off in
Month. acre-foet
Maximum. | Minimum.| Mean. "
80 55 66.0 4,080
60 38 51. 4 3,060
43 40 40.8 2,510
41 28 31.9 1, 960
29 27 28. 4 1,580
29 27 27.6 1,700
210 27 71.7 4,270
555 67 220 13, 500
1,620 175 930 55, 300
1,170 175 436 26, 800
175 64 91.0 5,600
71 50 56.1 3,340
1,620 27 171 . 124,000

GRAND RIVER AT HOT SULPHUR SPRINGS,! COLO.

LocarroN.—In sec. 2, T. 1 N., R. 78 W., at bridge connecting Denver & Salt Lake
Railroad station with town of Hot Sulphur Springs, Grand County.

DRAINAGE AREA.—946 square miles (measured on Hayden’s atlas).

REecorDs AvAILABLE.—July 22, 1904, to September 30, 1909; September 23, 1910,
to September 30, 1917.

GAGE.—Chain on downstream side of bridge; read by U. 8. Forest Service. Prior to
April 16, 1906, a staff gage set to a datum 6.07 feet lower was located 1,000 feet
downstream.

DisCHARGE MEASUREMENTS.—Made from bridge or by wading.

1 Formerly known as Grand River at Sulphur Springs, Colo,
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CHANNEL AND coNTROL.—Channel composed of well compacted -gravel; eontrol 150
' feet downstream; permanent during 1917. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.45 feet 5 p. m.
on June 23, and 8§ a. m, on May 11 (discharge, 6,960 second-feet); mini-
mum discharge, approximeately 98 second-feet, occurred on February 1-2, when
stage-discharge relation was affected by ice.

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from discharge
measurements, observer’s notes, and records of precipitation and temperature.

DrversionNs.—Between this section and the mouth of North Fork there are court de-
crees for the diversion of 96 second-feet from Grand River; also a reservoir decree
for 31,300 acre-feet from the floodwaters of the Grand.

REecuLATION.—None.

Accuracy.—Stage-discharge relation permanent. Affected by ice during winter
period. Rating curve well defined between 150 and 8,000 second-feet. Gage
read to hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height torating table. Records excellent except during period affected
by ice when they are fair.

Discharge measurements of Grand River at Hot Sulphur Springs, Colo., during the year
’ ending Sept. 30, 1917. .

Date. Made by— hgf ] chlgiﬁg.e. Date. Made by— hﬁ;ﬁ. ch]z?;e.
’ Feet. | Sec.ft. Feet, | Sec.-ft.
Qct. 3| P.V.Hodges.. 2.19 278 {| Feb. 16| I.H. Keep............. a3.17 122
Dec. 14 | Fear and Keep. ...| 84.25 193 || July 20} H. W.Fear............ 4.39 1,970
Jan. 11| J.H. Keep............. 63.04 154

o Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Grand River at Hot Sulphur Springs, Colo., for the year
ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1. 246 | 202 | 162 2801 550 |1,580 | 5,770 | 1,160 337
2. 280 | 202 162 280 | 550 (1,360 | 5,230 | 976 317
3. 253 1 2021 162 208 | 497 | 1,360 | 4,620 | 850 317
4... 2531 202) 162 317 472 11,700 {3,010 | 772 280
5.. 215 202 162 357 | 497 {2,330 {3,910 | 700 263
6. 246 ( 202 162 3781 878 |2,070 | 4,060 [ 665 280
7. 180 180 1 400 | 447 | 2,070 [ 3,760 | 635 317
8. 180 | 170| 153 447 | 400 | 2,200 |4,060| 605 317
9. 170 1531 153 4721 424 13,020 {3,760 | 524 208
10 162 156 | 153 550 | 447 | 4,210 | 3,760 | 678 280

153 | 170 153 524 | 624 (5050 (3,610 524 246
138 | 180 | 138 550 | 665 | 4,690 | 3,610 | 550 263
1256| 100| 106 561 | 772 14,870 13,020 580} - 248
1 193 | 120 1,060 | 5,050 | 2,740 | 550 280
147 190 132 578 [ 1,700 | 5,690 | 2,330 | 550 280
162 190 138 550 | 2,330 | 6,310 | 2,070 | 497 208
170 | 190 138 578 | 8,160 | 6,680 | 1,940 | 524 280
180 | 190 | 138 800 | 3,610 1 6,870 | 1,700 | 497 246
190 190 138 635 | 3,460 1 6,400 | 1,820 { 497 230
190| 190| 138 47 ]2, 6,810 | 2,070 | 497 230
190 180 | 138 524 | 2,460 | 6,130 | 1,700 | 497 215
190 ( 180 | 138 424 12,070 | 6,130 | 1,580 | 447 215
195 | 174| 138 700 | 1, 6,870 [ 1,480
195 | 170| 138 1,160 | 1, 6, 1,580 | 387 210
200 170 138 976 | 1, 1,360 | 357 202
202 | 162| 132 0 {1,700 | 6,310 | 1,580 | 337 215
202 | 138 132 975 | 1,480 | 6, 1,480 | 857 218
202 | 120| 125 772 | 1,360 {5,770 [ 1,280 ¢ 4007 215
202 | 14 700 | 1,260 | 5,590 | 1, 1 424 |
202 162 114 524 11,360 | 5,770 11,3 387 202
....... 162 105 R0l g 857 |ouennnn

Nortk,—Btage-discharge relation affected by ice Nov. 8 to Apr. 13; discharge based on. tetiperature and
gage-height record, dis e measurements, and observer’s notes. tre

187042°—21—wsp 459—35
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Monthly discharge of Grand River at Hot Sulphur Springs, Colo., for the year ending Sept. .

3

Discharge in second-feet. Run-off
Month. in acre-
Mean. feet.

297 18,300

192 11,400

178 10,900

140 8, 610

120 6,660

151 9,280

578 34,400

1,380 84, 800

4,730 281,000

2,700 166,000

548 33,700

257 15,300

940 680,000

GRAND RIVER NEAR KREMMLING, COLO.

LocatioNn.—In sec. 23, T. 1 N., R. 81 W, at entrance to Gore Canyon, 3 miles south-
west of Kremmling, Grand Oounty Nearest tributary, Blue River, enters 1 mile

below Kremmling.
DRAINAGE AREA.—2 380 square miles.

RECORDS AVAILABLE.~—July 24, 1904, to September 30, 1917.

Gacr.—Friez water-stage recorder on right bank 200 feet above wagon bridge, used
since October 15,1915. Original gage, a chain on left bank, 100 feet above present
location, installed July 24, 1904, and used until October 17, 1906; datum 0.80 foot
lower than present. Inclined staff directly opposite chain gage, at present gage
datum, used October 18, 1906, to July 27, 1910. Friez water-stage recorder in
stalled near staff gage and at same datum used July 28, 1910, to October 14, 1915,
except during winter months when staff gage was used.

DIscHARGE MEASUREMENTS.—Made from cable just above gage. Winter measure-
ments made from bridge at head of rapids.

CHANNEL AND coNTrROL.—Channel composed of sand and silt with scattering bould-
ers; control is head of rapids 250 feet downstream; slightly shifting as silt is de-

" posited and later scoured out by high water. Banks are high and not subject to
overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year determined from recordjng
gage chart, 17.9 feet at 3 p. m. June 19 (discharge, 15,200 second-feet); minimum
discharge occurred during winter when stage-discharge relation is affected by ice.
For 1917 minimum discharge of 300 second-feet occurred March 27.

Ice.—Stage-discharge relation affected by ice during most of winter of 1916-17.

Drversion.—There are court decrees for the diversion of 35 second-feet from Grand
River between this station and that at Hot Sulphur Springs.

SroraGE.—Station is. located at proposed Kremmling reservoir site. A dam built
230 feet above the fiver bed at the mouth of Gore Canyon will impound nearly
2,200,000 acre-feet.

REGULATION —None.

AOCURACY —Btage-discharge relation slightly shifting; affected by ice dunng winter.
- Rating curve fairly well defined between 500 and 15,000 second-feet. Staff gage

~ read to hundredths twice daily during January, February, and March. The

" remainder of year the operatmn of water-stage recorder was satisfactory except
for short periods as explained in footrote to table of daily discharge. Daily dis-

. charge ascertained by applying to rating table mean daily gage height determined
by, inspecting the gage-height graph or from two gage readings a day, Records
good. : ) C
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Discharge measurements of Grond River near Kremmling, Colo., during the year ending

Sept. 30, 1917.

Date. Made by— pons, | chanme, || Dster Made by— ponte. | charse.

Feet. | Secft, i Feet. {8éc-ft.
Oct. 6| P.V.Hodges.......... 2.26 633 || Feb. 17 | 3. H. Koep............ 1,52 353
Deec. 16 | Fear and Keep......... a3,18 885 || July 17 | H. W. Fear. .| 8.50| 4,100
Jan. 13 | J. H. et 1.76 504 || Aug. 14 | B.'B. Souls.. 111111 4.41| 1,40

o Stage-discharge relation affected by ice. *

Daily discharge, in second-feet, of Grand River near Kremmling, Colo., for the year ending

Sept. 30, 1917,

Day. - | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May.] June. | July. | Aug. | Sept.
352 390 365 390 860 | 1,680 | 4,580 | 12,300 | 2,490 940
378 390 365 390 800 | 1,680 | 4,050 | 11,500 | 2,190 9205
450 390 380 390 600 | 1,680 | 5,200 | 10,100 | 1,980 870
465 396 390 378 480} 1,530 | 6,000 | 8,800 1,830 835
450 399 385 378 435 11,580 | 6,100 8,200 | 1,780 835
450 | 402 | 378| 405! 465)1,410) 5660| 7,960 | 1,680 800
435 405 370 390 570 | 1,490 | 5,160 { 7,600 | 1,630 835
378| 405 365| 352 | 660)1,410] 5,360| 7,720 | 1,530 905
3781 408| 365] 390)1,05011,330| 7,000 | 8,200 1,450 | 905
378 | 414 | 365| 378|1,530|1,410| 9,310 | 7,840 [1,410| 835
378| 420 365 378|1,730|1,580 111,600 | 7,240 |1,410| 835
380 420 365 378 | 2,130 | 1,830 | 12,200} 6,760 | 1,410 800
380 | 420 365| 378 2,550 |2,190 |11,000| 5,990 | 17410 | 835
380 378| 365] 352 |2,430 2,850 |12,200 | 5,260 | 1,450 835
380 | 365 365| 365{1,930 | 4,130 | 13,000 | 4,860 | 1,490 | 870
385| 378 | 360| 365]1,450 | 5,660 | 13,600 | 4,310 | 1,450 | 870
380 | 390 | 352 340 (1,530 (7,120 {14,400 | 4,310 | 1,410 | 835
380 365| 370| 340 (2,310 | 8,200 | 14,800 | 3, 1,410 765
380 | 365 380! 340 1,880 | 8,440 | 15,000 | 3,570 | 1,370 | 730
380 370 406 352 1,330 | 7,840 {14,800 | 3,810 1,370 678
380 | 378 435| 352!1,330 6,760 ) 14,200 | 3,570 11,330 | 645
380 | 365] 420 365 1,980 | 5,460 | 14,000 | 3,270 | 1,250 630
380 | 2378| 420 352 2,990 4,760 | 14,100 | 3,130 | 1,170 | 615
378 | 378 402 23283,340 4,580 | 14,200 | 3,270 | 1,130 | 600
365 | 390 | 405 340 3,060 (4,670 | 13,900 | 3,130 | 1,050 585
365 405 362 | 2,730 | 4,580 | 13,900 | 3,130 | 1,050 | 585
360 390 300 | 2,850 | 4,220 | 13,700 | 3,060 | 1,010 600
352 | 385 328 | 2,550 | 3,810 | 13,300 | 2,790 | 975 600
352 | 380 405 | 2,190 | 3,810 | 12,700 | 2,610 | 1,090 | 600
360 | 378 835 | 1,830 | 3,890 | 12,400 | 2,670 | 1,060 | 615
365 | 365 900 |....... 422010 ..., 2,720 | T015 . .....

NoTE.—Oct. 31, Nov. 14, 16-23 dischar; based on compara-

tive hydrogragh of Grand at Glenwood

missing gage heights.

2-3, 5, 7,9-19, Mar. 31. Discharge based on temperature and gage-height records, disch

and observer’s notes.

interpolated. Apr.1-4, June3-4, dischar%e

rings. Water-stage recorder not working

or the above days of

Stage-discharge relation affected by %ce Dec. 9-31, Jan. 2-11, 13, 19-20, 28-29, Feb.

gemeasurements,

Monthly discharge of Grand River near Kremmling, Colo., for the year ending Sept. 30,
1917.

Discharge in second-feet. Run-off
Month in
Maximum. | Minimum. | Mean. | acre-feet.
1,080 615 817 50,200
678 340 492 29,300
466 352 386 23,700
420 365 389 , 900
435 352 381 21,200
900 300 396 24,300
3,340 435 1,720 102,000
8,440 1,330 3,740 000
15,000 4,050 | 10,900 649, 000
12,300 2,610 | 5,500 1000
2,490 975 | 1,430 87,900
940 760 45,200
15,000 300 2,260 1,630,000
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GRAND RIVER AT GLENWOOD SPRINGS, COLO.

Location.—In front of electric power house at Glenwood Springs, Garfield County.
No Name Creek enters Grand River about 2 miles above station, and Roaring
Fork half a mile below.

DrAINAGE AREA.—4,520 square miles (measured on Nell’s map of Colorado).

RECORDS AVAILABLE.—January 1, 1900, to September 30, 1917; also May 12 to July
17, 1899, at point just above Roa.rmg Fork.

Gaee.—Friez water-stage recorder on right bank in front of power house. Smce
1902 a number of water-stages recorders referred to datum of staff gage installed
in 1900, have been used. Chain gage at railroad bridge, just above mouth of
Roaring Fork, used previous to 1900.

DISCHARGE MEASUREMENTS.—Made from cable beneath the State Street Bridge,
one-third mile below the gage. -

CHANNEL AND CONTROL.—Channel composed of well-compacted gravel on which silt
is deposited; control is riffle 300 feet downstream and will shift slightly. Banks
are not overflowed except at extreme high water.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder
12.4 feet at noon June 19 (discharge, 29,400 second-feet); minimum stage 2.40
feet at 7 a. m. November 9 (discharge, 244 second-feet).

Ice.—Stage-discharge relation not affected by ice. Hot water from springs keeps
river open.

DiveErsioNs.—Between this station and the one near Kremmling there are court
decrees for a diversion of 13 second-feet of water from Grand River for irrigation,
1,250 second-feet absolute for power, and 14,400 second-feet conditional for
power. The water diverted under the absolute decree is returned to the river
above Glenwood Springs. The conditional diversion has not been made.

ReeuraTioN.—The Shoshone power plant of the Colorado Power Co. 6 miles upstream
controls the flow during the day at low water, but has insufficient pondage to
control it for more than a few hours.

Acouracy.—Stage-discharge relation practically permanent, not affected by ice.
Rating curve used October 1 to November 30 fairly well defined between 500 and
1,900 second-feet and curve used December 1 to September 30 well defined
between 500 and 30,000 second-feet. The operation of water-stage recorder was
satisfactory throughout the year except for few days when out of order. Daily
discharge ascertained by applying to the rating table mean daily gage height de-
termined by inspecting gage-height graph, or, for days of conmdemble fluctuation,
by averaging the bihourly discharge. Records excellent.

Discharge measurements of Grand River at Glenwood Springs, Colo., during the year ending
Sept. 30, 1917.

Date. Made by— . hgt;ﬁ. uhargoms. .
Feet. Sec.ft.
Lol I S = T PN 4,40 1,
Fob., 14 | M. 3. Watkins. ..o oot eeae e aaan 3.20 685
June 18 | H. W, FOar. cnue it ree et eeaareacacaeaeaanaaaaaseecnnannas 12,18 28,300
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Daily discharge, in second-feet, of Grand River at Qlenwood Springs, Colo., for the year
ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
30| 79| e8| e92| 669 (1,240 3,110| 8,720 | 20,300 4,% 1,740
1,340 | 880 683| 609 e55]1,380| 2,930 | 8,060 | 19,500 | 3, 1,740
340| 880| 739| 753 | 690 1,130 | 2,930 | 7,740 | 17,400 | 37600 { 1,740
340 970 824 753 560 | 1,110 | 2,840 | 9,060 ( 15,700 | 3,300 | 1,620
280 | 1,040 | 669 768 | 643 |1,000| 2,840 | 10,800 | 13,900} 3,110 | 1,500
,270 11,070 | ©34| 760| 690 1,080 2,840 10,800 | 13,500 | 2,930 | 1,500
,260 | 1,050 | 524 | 746 655 1,010 2,600 { 10,100 | 12,700 | 2,840 | 1,380
;200 | 707 524 60| 662 1,330 | 2,600 10,100 | 12,700 | 2,680 | 1,580
010 [ 619 524 718| 697{1,680] 2,600 | 12,700 13,100 | 2,450 | 1,740
,220] 560 | 54| 746 730)2,180| 2,450 17, 12,700 | 2,450 | 1,620
,30| 709| 52| 648| 648 2,680 | 2,680 20,400 | 12,300 | 2,450 | 1,560
;230 e670| s20| 711 690 2,930 | 2,930 21,700 { 11,200 | 2,450 | 1,620
790| 600| 739 7043,710| 3,500 | 21,700 | 10,100 | 2,450 { 1,620

83| 683! 732| 683(3,710( 4,490 21,700 9,060 | 2,520 { 1,620

633| 670| 732| 683| 718{3,710( 6,800 | 23,400 | 8,390 | 2, 1,740
819 718| 683| 676]2,930| 9,400 | 25,100 7,740 | 2,600 | 1,800

7020 732) 60| 739 | 2,450 | 12,300 | 26, 7,110 | 2,380 | 1,620

73L| 704 | 739| 627 2,760 | 14,400 | 28,100 | 6,200 | 2,380 | 1,500

8481 746| 753 | 648 | 3,300 | 15, 28,600 | 6,200 | 2,310 | 1,500

864 | 800| 718| 718(2,680 | 14,800 | 28,100 | 6,200 | 2,310 | 1,440
753|795 2,180 | 12,700 | 26,800 | 6,200 | 2,310 | 1,380

832| 768| 78| 912 2,450 10,800 | 26,000 | 5,910 | 2,240 | * 1,330

912 739 9,400 | 26,400 | 5,500 | 2,120 | 1,320

771 8,720 | 26,000 | 5,360 | 1,920 | 1,330

759 8,720 | 25,600 | 5,500 | 1,920 | 1,300

721 8,720 | 25,100 | 5,360 | 1,920 [ 1,240

690 /300 | 24,300 | 5,100 | 1,800 [ 1,330

670 7,740 | 23,000 | 4,980 | 1,920 1,330

650 7,740 | 21,700 | 47490 | 1,920 | 1,410

632 7,740 | 21,700 | 4,610 | 1,980 | 1,280

614 8,060 |........ 4,730 1,920 f. .....

Nore.—No g?ngle—h ght record Nov. 26-27, Dec, 28-30, and Jan. 11-13, discharge from comparison with
Grand at Kremmling. ~ Dec. 1, 4-9, 11~18, 24—26, Jan. 21, 23-24, 26-31, and Feb, 1-2, discharge determined
] by averaging bihourly discharge. R

Monthly discharge of Grand River at Glenwood Springs, Colo., for the year ending Sept.

?

Discharge in second-feet.

Run-off in
Month. acre-foet.
Maximum. | Minimum.{ Mean.

1,940 1,360 1,570 96, 500
1,340 626 1,050 62, 500
1,070 560 85 48,300
824 520 694 42,700
880 736 40,900
1,860 783 48,100
5,630 1,010 2,900 173,000
15,200 2,450 6,870 422,000
28, 600 7,740 1 19,900} 1,180,000
20, 800 " 9, 4 584,000
4,490 1, 2,520 155,000
1,800 1,240 1,520 90, 400
28,600 520 4,070 | 2,940,000

GRAND RIVER NEAR PALISADE, COLO.

Locamion.—In sec. 2, T. 11 8., R. 98 W., at State Bridge, 2 miles above Palisade,
Mesa County. Nearest important tributary, Plateau Creek, enters 6 miles above.
DraINAGE AREA.—8,550 square miles (measured on Hayden'’s atlas). ’
RECORDS AVAILABLE.—April 9, 1902, to September 30, 1917. .
GaceE.—Chain on downstream side of bridge near midspan; read by Mrs. Inez Nelson.
DiScHARGE MEASUREMENTS.—Made from new bridge 2 miles below gage.
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CHANNEL AND cONTROL.—No data as only computed records are furnished.

EXTREMES OF DISCHARGE.—No data.

IcE.—Stage-discharge relation affected by ice. Data insufficient to warrant daily
discharge determinations.

DiversioNs.—Between Palisade and the Glenwood Springs station there are court
decrees for the diversion of 1,828 second-feet from Grand River, of which 628
second-feet are for irrigation and 1,200 second-feet for pumping. The proposed
high-line canal of the United States Reclamation Service will divert 700 second-
feet 5 miles above Palisade station.

RecuraTion. None.

Coorerarion.—Complete records furnished by Reclamation Service.

Discharge measurements of Grand River near Palisade, Colo., during the year ending
Sept. 30, 1917.

Ga, Dis- Ga Dis-
Date. Made by— height. | charge. || Date Made by— height. | charge.
Feet. | Sec.-ft. Feet. | Sec.-ft.
Oct. 3] 7J.C.Page... . 1.5 2,940 || July 25| Blackmer and Owens..| 16.5 9,880
121..... do o] 14.2| 3,970 || Aug. 23 | R. A. Blackmer........[ 13.8| 3,150
21 | Page and Blackmer....| 14.1| 3,710 || Sept. 26 |..... A0ureeqennenas . 3.1 2,230
June 22 {.....do................. 23.4 | 39,300 .
July 12 | Robertson and Black-
mer......... ceeenees| 19.2| 20,900

Daily discharge, in second-feet, of Grand River near Palisade, Colo., for the year ending
Sep :

L. 80, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Mar. | Apr. |*May. | June. | July. | Aug. | Sept.
2,460 | 2,860 | 1,820 | 1,880 [ 1,760 | 2, ,020 | 16,800 | 36,400 | 8,480 | 2,620
2,540 | 2,860 | 2,000 | 1,820 | 1,530 | 2,180 | 6,470 | 16,000 | 33,100 | 7,500 | 2,300
2)940 | 29780 | 1,760 | 1,940 | 1,580 | 2,320 | 6,470 { 15,800 | 32,200 | 6,600 | 2,250
4,180 | 2,700 | 2,000 | 1,940 | 1,420 | 1,040 | 6,470 | 18,000 | 38,700 | 6,080 | 2,390
2,040 | 2,700 | 2,060 | 1,940 | 1,480 | 1,880 | 6,210 | 20,800 | 26,000 | 5,480 | 2,180
2,620 | 2,700 | 2,250 | 1,480 | 1,580 | 1,940 | 5,840 | 21,600 | 24,800 | 5,250 | 2,120
5,840 | 2,620 | 2,250 | 1,700 | 1,530 | 2,000 | 5,600 | 21,000 | 23,800 | 5,030 | 2,120
4,390 | 2,540 | 1,940 | 1,760 | 1,580 | 2,060 | 5,480 | 21,000 | 22,100 | 4,700 | 2,120
3,780 | 2,460 | 1,270 | 1,700 | 1,580 | 2460 | 5,480 | 24,500 | 22,800 | 4,280 | 2,250
3,880 | 2)120 | 1,270 | 1,820 | 1,640 | 3,210 | 5,480 | 31,300 | 22,800 | 3,980 | 2,390
8,790 | 2,390 { 1,370 | 1,700 [ 1,640 | 3,680 | 5,840 | 36,100 | 21,900 | 4,180 | 3,030
4,080 | 2,460 | 1,580 | 1,820 | 1,530 | 4,390 | 6,740 | 37,900 | 20,500 | 4,180 | 3,210
3,680 | 2,320 { 1,530 | 1880 | 1,530 | 5,140 | 7,440 | 38,200 | 18,800 | 4,180 | 3,030
3,580 | 1,880 | 1,700 | 1,700 | 1,530 | 5,060 | 9,580 | 38,800 | 17,200 | 4,180 | 8,080
4,390 | 1,530 | 1,760 | 1,880 { 1,580 | 5,140 | 13;800 | 40,800 | 16,000 | 4,180 | 3,030
3,980 | 1,640 | 1,420 | 1,640 | 1,530 [ 5,140 | 19,000 | 44,200 | 14,500 | 4,080 | 3,120
3,080 | 1,880 | 1,700 | 1760 | 1,480 | 4,390 | 23,300 | 46,400 | 13,400 | 3,980 | 3,030
4,080 | 2,180 | 1,940 | 1,940 | 1,530 | 4,390 | 26,300 | 48,100 | 12,200 | 3,780 | 2,860
4,080 | 2,250 | 1,880 | 1,940 | 1,480 | 5,140 | 27,900 | 50,000 | 11,700 | 3,780 | 2,780
4,180 | 2]180 | 2,000 | 1,940 | 1,640 | 4,600 | 26,800 | 50,000 | 11,500 | 3,580 | 2620

980 | 2,250 | 2,000 | 2,000 | 1,640 | 3,780 | 24,800 | 46,600 11,400 3,580 | 2,540
780 | 2,180 | 2,000 | 1,820 | 1,940 | 3,780 | 21,000 | 45,000 | 10,900 | 3,300 | 2,390
580 | 2,000 { 2,000 | 1,820 | 1,760 | 5,140 | 18,800 | 45,400 | 10,100 | 2,620 | 2,390
580 | 2,000 | 2,000 | 1,700 | 1,480 | 7,880 | 18,200 | 45,000 | 9,900 | 2,940 | 2,320
580 | 2,000 | 1,940 [ 1,700 | 1,530 | 9,100 | 18,400 | 44,700 | 10]600 [ 2,700 | 2,250
3,580 | 2,000 | 1,760 |....... 1,580 | 9,580 | 17,800 | 44,700 | 10,200 | 2,620 | 2,250
3,210 | 1,880 | 1,470 |.....o ] 1,480 | 11,500 | 16,600 | 43,600 | 10,600 | 2,620 | 2,250
3,210 | 2,060 | 1,270 |-...220( 1,580 | 10,500 | 15,800 | 42,200 | 9,580 | 2,860 | 2;320
3,210 | 2,000 | 1,420 {120000 2,320 | 9,000 | 15,600 | 38,900 | 8,640 | 2,860 | 2;460
3,030 | 1,940 | 1,370 |-.ooo.. 3)880 | 7,740 | 16, 38,900 | 9,100 | 2,040 | 2,460
2,040 ... .. 1,470 .10 4500 |... ... 17,200 |........| 9,100 | 2,780 |...0 ..

. Nore.—Ice present about Jan. 26 to Feb. 28. Pigures have been changed slightly to comply with rule
of computation followed by U. S. Geological Survey.

-
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Monthly discharge of Grand River near Palisade, Colo. for the year ending Sept. 80, 1917.

Discharge in second-feet.
8 Run-off
Month.

Maximum.| Minimum.| Mean. acre-feet.
8,790 2,460 | 3,810 234,000
2, 860 1,530 | 2,250 134,000
2,250 1,270 | 1,750 108; 000
2, 000 1,480 | 1,810 89, 800
4,500 1,420 1,770 100, 000
11, 500 1,880 4,980 206,000
27, 900 5,480 | 13,800 848,000
50, 000 15,800 | 35,700 | 2,120,000
36, 400 8,640 17,800 | 1,000,000
8,480 2,620 4,180 257,000
3,210 2,120 | 2,540 151,000

GRAND RIVER NEAR FRUITA, COLO.

Location.—In sec. 20, T. 1 N., R. 2 W. New Mexico principal meridian, at highway
bridge 1% miles south of Fruita, Mesa County. Nearest important tributary,
Little Salt Wash, enters 1 mile below station; Gunnison River enters at Grand
Junction, 12 miles above.

DrANAGE AREA.—16,800.8quare miles (measured on Hayden’s atlas).

Recorps avamaBLeE.—Flood records during 1908, 1909, and 1910; continuous rec-
ords April 1, 1911, to September 30, 1917.

GagE.—Chain on downstream side of left span; read by L. C. Jones. Prior to May 3,
1911, gage was vertical staff attached to center pier, datum 0.05 foot lower.

DISCHARGE MEASUREMENTs.—Made from highway bridge.

CHANNEL AND coNTrOL.—Channel composed of silt and gravel which will shift dur-
ing high water; control is riffle 600 feet downstream; somewhat shifting. Banks
are high and are not overflowed, except at stages above 14 feet.

ExTrEMES OoF DiscHARGE.—Maximum stage recorded during year, 14.95 feet at 8 a. m.
June 20, and 8 a. m. June 15 (discharge, 63,400 second feet),mm.lmum stage occurs
during the winter when stage-discharge relation is affected by ice. ’

Ice.—Stage-discharge relation seriously affected by ice; daily discharge not deter-
mined during winter.

Diversions.—Between the Palisade station and Fruita there are court decrees for

» diversions of 788 second-feet from Grand River.

ReguLaTioN.—None.

COOPERATION. —-—Daﬂy gage heights furnished by U. 8. Weather Bureau.

Accuracy.—Stage-discharge relation shifted dunng 1917.—Rating curve fah'ly well
defined below 20,000 second-feet; above it is somewhat uncertain owing to scour
and fill during high water and may be 10 to 15 per cent in error, giving resultstoo
small. Gage read to tenthstwice daily. Daily discharge ascertained by applying
mean of two readings torating table. Records good below 20,000 second-feet and
fair above®

Discharge measurements of Grand River mear Fruita, Colo., during the year ending
Sept. 30, 1917.

Date. Made by— o, chlgifg'e’

Feet, | SecHft.
Oct. 20 | P. V. HOGZES . eoviueeenieeennraeeeseeassennemsssnsacsanseossscorassecnnnn 5.00 6,630
TUnE 14 | H. W e8I e e ceaiiciaeeecaeenancaccseasamaaaaaaeracensnsnnn 13.41 46,900
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Daily discharge, in second-feet, of Grand River near Fruita, Colo., for the year endmg
Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

4,850 | 3,290 [........ 5,250 | 11,000 | 23,900 | 43,300 | 12,800 | 3,200

4,660 | 3,140 [........ 3,040 | 10,700 | 22,800 | 41,100 | 11,000 | 3,040

4,660 | 3,290 |....o.o. 3,770 | 12,100 | 22,200 | 38,800 | 9,400 | 3,040

4,660 | 3,450 |-nonn.. >450 | 11,700 | 24,500 | 35,900 | 7,940 | 3,040

4,470 | 3,290 |.... 000 3,200 | 11,400 | 25,900 | 34,500 | 8,080 | 3,200

4,290 | 3,450 }onen... 3,290 | 10,700 | 32,400 | 31,000 | 7,50 | 3,200

4,470 | 3,200 |-..oo..- 3,450 | 10,300 | 31,000 | 29,600 | 7,400 | 3,040

4,200 | 3450 [------.- 3,450 | 10,000 | 31,000 | 28,200 | 6,880 | 2,730

3,040 | 30610 [-.11000 3,770 | 10,000 | 35,200 | 27,600 | 5,780 | 2,730

3,040 .00 ... ceviiid| 5,450 | 9,710 | 45,500 | 27,600 | 4,940 | 2,880

5,640 | 3,540

5,880 | 3,910

6,630 | 3,910

6,880 | 4,300

7,140 | 4,100

6,130 3,910

5,640 | 3,910

5,170 | 3,910

5,640 3,540

4,940 | 3,370

4,720 | 3,200

4,100 [ 3,200

pr. SR ,600 | 56,600 | 12,900 [ 3,720 3,040
24, Ll 28,900 | 55,900 | 12,100 | 3,720 | 2,880
25 28,200 | 55,100 | 13,600 | 3,370 | 3,040
26,900 | 53, 14,400 | 3,370 | 3,040

' 52,200 | 14,400 | 3,200 | 3,200

23,300 | 51,400 | 13,600 | 3,370 | 3,370

22,800 | 47,700 | 12,900 | 3,540 [ 3,370

30receernennnnn ———n 23,900 | 44,800 | 12,100 | 3,540 | 3.040
) 4 500 |...c.... 18,200 | 3,370 |... . ...

NorE.—Stage-discharge relatlon affected by ice Deec.
Aug. 1 to Sept. 30.

Monthly discharge of Grand River near Fruita,

10 to Mar. 12,

Rating table applied indirectly

Colo., for the year ending Sept. 80, 1917.

h - .
Discharge in second-feet Run-off
Month. in
Maximum. | Minimum.| Mesn. | 8crefest.
6,460 397,
3,880 231,(%
3,150 194, 000
2,700 166, 000
2,600 144,000
2,820 | %.173,000
, 200 7,780 462,000
Y evocnnennnonnaannneannn 21,000 | 1,350,000
JUDG. eenrenerameenneannanns 62,500 22,200 | 46,500 | 2,770,000
B 151 ) . 43,300 12,100 21,900 350,
Auvgusteeeeneeennaiaao.. 12, 800 3,200 & 850- 60,
September............ R eeeeeennenn 4,300 2,730 , 8304 198, 000
Theyear. . c.ueeeeeiieniiiecceiceiiranenanaas 62,500 |....... ee...| 10,800 | 7,800,000

Nore.—Discharge Dec. 10 to Mar. 12 estimated from study of hydroiga%)hs of Grand at Glenwood Sgrings.

Discharge Dec. 10-31, 3,060 second-feet; Jan. 1-31, 2,700 second-feet;

GRAND RIVER NEAR CISCO, UTAH.

LocatioN.—About sec. 7, T. 23 8., R. 24 E., at Dewey ferry, three-qharters of a mile
below mouth of Dolores River, 90 miles above junction of Green and Grand
rivers, and 14 miles southeast of Cisco, Grand County.

DRAINAGE AREA.—-23,800 square miles.

1 to Mar. 12, 2,800 second
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RECORDS AVAILABLE.—At present site November 10, 1914, to September 30, 1917,
when station wag discontinued; 25 miles downstream at Moab, October 1, 1913,
to November 10, 1914; flow about same at both places.

Gaae.—Stevens continuous water-stage recorder on left bank 500 feet above ferry
cable, and about one-fourth mile above suspension highway bridge.

Discraror MEAsUREMENTS.—Made from highway bridge.

CHANNEL AND coNTROL.—Channel straight for several hundred feet above and below
station. Left bank high and not subject to overflow; right bank fairly high and
will probably not be overflowed. Bed at the gage composed of sand and gravel.
Control probably about a quarter of a mile below the gage; somewhat shifting. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 19.7 feet at 9 p. m.
June 19 (discharge, 76,800 second-feet); minimum discharge cecurred during ice-
affected period, flow not determined.

1915-1917: Maximum stage occurred in 1917; minimum stage recorded, 1.55
feet, September 10, 1915 (discharge, 1,460 second-feet).

Icr.—Stage-discharge relation affected by ice; flow estimated from observer’s notes
and discharge measurements.

Diversions.—Below practically all diversions. A large amount of water is diverted
in Colorado for irrigation.

ReguraTioN.—Station is too far below to be affected, except in a general way, by
regulation in Colorado.

Accuracy.—Stage-discharge relation permanent; affected by ice January 8 to March
10. Rating curve well defined between 2,000 and 70,000 second-feet. Operation
of water-stage recorder satisfactory except from December 8 to March 5 and a few
8 to 6 day intervals when staff gage was read to hali-tenths occasionally. Daily
discharge ascertained by applying to rating table mean daily gage height deter-
mined from recorder graph by inspection except for period when stage-discharge
‘relation was affected byice and for breaks in gage-heights record as shown in
footnote to daily-discharge table. Records good. s

Discharge measurements of Grand River near Cisco, Utah, during the year.ending Sept.

30, 1917.
Date. Made by— hgi: . chjs?;‘;—e, Date. Made by— hﬁ;ﬁ chDall?ée
Feet Sec.ft. Feet. | Sec. £00

Dec. 8 7. 7. Sanford ........... 2.83| 38,028 || June 24 | A, P. Purton........... 18.15
Mar, 8af.. . d0uennmniirnt 438 3162 || Tuly 27 | R P. Flagel. ... . 00" 6.84 u 400

@ Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Grand River near Cisco, Utah, for the year ending Sept.
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30, 1917.

Day. Oct. | Nov. | Dec Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,840 53, 700 3,870
2840 51, 200 3,660
2,840 46, 400 3,660
2,840 41, 600 3,550
2940 37,900 3,340
2,970 35,000 | 8,270 | 3,240
3,000 33,200 | 8270 3,440
3,040 31,800 | 7,980 | 3,440
2,200 30,400 | 7,410 | 3,040
2200 30,900 | 6,600 | 3,240
2,200 29,500 | 6,340 | 4,760
2030 28600 | 6,340 | 5,340
2,840 26,400 | 6,600 | 4,640
3,040 taode00| 7600 4,530
2,940 21,600 | 8/270 | 4,640
2,840 20,300 | 7,690 4,640
2,750 18,600 | 6,860 4,530

16,500 [ 6,340 | 4,420

15,300 | 6,340 | 4,200

15, 6,340 [ 4,000

14,900 | 5,80 3,80

14,900 | 5,340 | 3,760

13,800 | 4,950 | 3,660

13,100 | 4,760 | 3,760

13,500 | 4,420 | 3,550

14,900 | 4,090 |. 3,550

14,600 | 4,200 | 3,550

14,600 | 3,760 | 3,550

........ 13,100 | 3,870 | 3,550
........ 12800 | 3980 | 3,550
1800 | 3,980 |.......

Notk.—Dischargainterpolated because of missing gage-height record Oct.
28-31, 5,000second-feet; Nov. 1-5, 4,300 second-feet;

13~15, 8,700 second-feet; Oct.
ov. 7-20, 3,500 second-feet; Mar. 6-10, 3,070 second-feet;

Mar. 15-18, 2,890 secondrfeet; May 3-6, 12,600 second-feet; June 13-17, 68,200 second-feat; June 20-23, 69,700
seeor.ul-feset'i June 25-27, 63,400 second-feet; and Aug. 3-5, 10,400 second-feet; mean discharge estimated

because of

ce or missing

e-helght record, Dec.

1, 2

second-feet; Jan. 1-31, 2,000 second-feet;

500
Feb. 1-28, 2,500 second-feet; Mar. 1-4, 3,000 second-feet; and iuay 29 to June 3, 22,000 second-feet.

Monthly discharge of Grand River near Cisco, Utah, for the year ending Sept. 30, 1917.

B

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum.| Minimum. | Mean.
o
%
6,800 424,000
3,460 206,000
2,710 167,600
2,000 123,000
2,500 139,000
3140 | 133,000
8,910 530,000
24,700 | 1,520,000
55,500 | 3,300,000
24,600 | 1,510,000
6,870 422,000
3,890 000
100 000

-
R

8,760,
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- FRASER RIVER NEAR ARROW, COLO. e

Locarion.—In sec. 4, T. 2 S., R. 75 W., one-fourth mile from Vasquez siding on
Denver & Salt Lake Rallroad in Arapahoe National Forest, and 1} miles south-
west of Arrcrw Grand County. Nearest tributary enters half a mile above.

DRAINAGE AREA.—37 Square miles at present location of station (measured on special
map); 28 aquare miles at site, 1 mile upstream.

REcorps avarLasre.—September 23, 1910, to September 30, 1917.

Gace.—Friez water-stage recorder on left bank about 1 mile below bridge on road to
Arrow. Prior to June 3, 1916, and from December 12, 1916, fo May 26, 1917, verti-
cal staff attached to downstream side of bridge was used.

DIsCHARGE MEASUREMENTS.—Made from footlog bridge or by wading.

CHANNEL AND coNTROL.—Channel composed of boulders and coarse gravel. Slightly
shifting during high water. No well-defined control. Banks are not subject o
overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder
2.15 feet at 7.30 p. m. June 23 (discharge, 346 second-feet); minimum discharge of
4 second-feet occured February 2.

Ice.—Stage-discharge relation not seriously affected by ice except for short periods
early in winter. Ice forms complete cover and water flows freely beneath it.
Diversrons.—There is court decree for diversion of 53 second-feet across divide from
headwaters of Fraser River into headwaters of Clear Creek. During 1917 approx-
imately 570 acre-feet were diverted under this decree, all between July 7 and
August 25. Below station there are court decrees for 74 second-feet for irrigation

and 61 second-feet for placer and power.

REecuraTIONS.—None. ~

Aocuracy.—Stage-discharge relation practically permanent slightly affected by ice
during winter period. Rating curve used December 12 to May 26 well defined
between 5 and 75 second-feet, and curve used the remainder of. year is well de-
fined between 15 and 200 second-feet, and poorly defined above 200 second-feet.
Staff gage read to hundredths once daily December 12 to May 26. The operation of
water-stage recorder was satisfactory during the remainder of the year except for
short periods when not running. Daily discharge ascertained by applying to
rating tables one gage reading a day, or mean daily gage heights determined by
inspecting gage-height graph. Records excellent for medium and low stage
during open-water period and good for remainder of time.

Discharge measurements of Fraser River near Arrow, Colo., during the year ending Sept.

30, 1917.
1 .
Date. Made by— h(e;ria ] ch];ge Date. Made by— hgi ?;_ ch;’ifg-e
Feet. | Secft. Feet. | Secft.
}Jec. 12 | Fearand Keep......... 20,80 12.2 || May 27 | Follansbee and Keep...| 0.64 30.6
an. 1|J.H.Xeep............. b 73 9.1 || June 28 | Robert Follansbee..... 1.93
Feb. 13 |..... 0., b. 69 7.8 20 {1 ... L [ T 1.71 235
May 27 | Follansbee and Keep b.99 33.9 July 20| H. W, Fear..oo.ovuuuus .98 95

relation affected by ice.
from nrﬁkm\ gage 1 mile upstream,
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Daily diséharge, in second-feet, of Fraser River near Arrow, Colo., for the year ending

Sept. 30, 1917.

Day Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July, | Aug. | Sept.
7 5 6 6 18 42| 254 73 29

7 4 6 6 14 46 232 66 28

9 5 5 5 16 52 210 62 21

7 [] 6 5 19 62 206 62 25

9 6 6 6 13 67 201 B4 24

8 5 6 6 12 59 195 511 - 26

7 8 5 ] 11 86 197 46 28

9 8 6 7 11 87 193 46 24

9 9 6 8 11 121 178 45 20

9 8 6 6 15 170 180 44 18

9 7 6 6 18 182 168 42 20

7 [ 7 5 22 188 155 45 18

7 6 5 6 23 230 145) 42 17

7 6 6 8 24 234 137 43] .21

7 5 6 8 20 261} 122 42 17

6 6 5 6 7 80 270 106 45 17
7 6 6 [] 8 88, 286 100 46 16
9 7 [ 6 1 84 306 94 47 16
9 7 5 6 6 88 302| 104 48 16
9 9 5 7 5 15 283 100 49 16
9 © 7 6 7 7 16 91 50 15
9 7 6 6 1 18 316 85 51 15
7 7 6 5 18 221 -820 94 52 15
9 [ 7 5 16 26 311 89 46 15
9 7 6 5 14 30 311 109 42 15
7 9 6 5 20 34| 311 117 43 16
10 7 6 6 21 41 297 102 37 16
7 7 6 6 17 42 286 98 34 18
7 7 .. 6 16 42 283 92 32 16
7 6 6 16 43 276 85 30 15
9 6 3] NN 43 |....... 80 29 |.eooeen
NoTE.—Si go relation affected by ice Oct. 20-22; discharge interpolated. No gage- -height

record Jan, 6, eb 4,11, 26, Mar. 4, 9-10, 18, 25, Apr. 1, 8, 13, 15, 29 May

Aug. 10, 17-22, Sept. 16-21; discharge interpolated.

, 11, 13, 21, 28-25, July 1-2, 15, 29,

Monthly discharge of Fraser River near Arrow, Colo., for the year ending Sept. 30, 1917.

Di e in second-feet.
ischarge in st d-feet. Run-off
Month, - in
Maximum. | Minimum. | Mean. acre-feet.
22 16 18.7 1,150
21 17 19.2 228
13 6 8.6 341
9 [} 7.4 455
9 41 6.1 339
7 5 5.8 357
21 5 9.6 571
43 11 31.2 1,920
320 2 12,600
254 80 139 8,550
73 29 46.6 2,870
29 15 19.2 1,140

WILLIAMS FORK NEAR SCHOLL,

COLO.

Locarron.—In sec. 3, T. 2 8., R. 78 W., at Horsehoe ranger station in Arapahoe
National Forest, 5 miles southeast of Scholl, Grand County. Nearest important
tributary, Keyser Creek, enters from east three-quarters of a mile above station.

DrAINAGE AREA.—141 square miles (measured on forest atlas).

REcorps AvamasrLe.—September 22, 1910, to June 30, 1912; April 27, 1913, to May 31,

1917.

Gacee.—Vertical staff in pool near right bank 100 feet below bridge; read by forest

ranger.
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DiscrARGE MEASUREMENTS.—Made from cable 400 feet above gage or by wading.

CEANNBL AND coNTROL.—Channel rough and composed of boulders; control 25 fest
below gage; will shift slightly; banks will not be overflowed except during ex-

-treme high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 2.8 feetat5p. m. -
May 21 (discharge, 618 second-feet); minimum stage, 1.00 foot March 31 and April1
(discharge, 30 second-feet).

Ice.—Stage-discharge relation somewhat affected by ice; data insufficient to determine
daily discharge.

Drverstons.—There are court decrees for the diversion of 858 second-feet from Williams
Fork above the station. Of this amount 700 second-feet are to be diverted to the
eastern slope, but this diversion has not been made. :

ReguraTioNn.—None. :

Accuracy.—Stage-discharge relation practically permanent; not affected by ice.
Rating curve well defined between 20 and 600 second-fest. Gage read to hun-
dredths daily. Daily discharge ascertained by applying mean daily gage heights
to rating table. Records fair,

Discharge measurements of Williams Fork near Scholl, Colo., during the year ending
Sept. 80, 1917.

Moo by— - o, [ o2,
: Feet. Sec.ft.

[0 1 T T B R R - 11 T, 1.41 68

LS T E R - Y Y RS 1.32 56

Daily discharyc,' in second-feet, of Williams Fork, near Scholl, Colo., for the year ending
Sept. 50, 1917.

Day. Oct. | Nov. | Dec Jan Feb. | Mar. Apr. | May.
59 47 45 39 © 30 85
60 49 45 39 31 75
59 50 45 39 31 .70
59 52 45 38 31 70
59 53 44 38 31 70
60 54 44 38 31 80
§9 57 43 38 32 70
60 59 43 38 34 70
61 57 43 37 -34 79
61 57 43 34 190
60 59 43 35 228
59 59 43 36 35 228
59 59 42 36 36 228
60 56 42 36 38 286
57 57 42 35 38 309
57 55 42 36 39 384
-57 .55 41 35 39 384
57 56 41 35 40 460
56 54 41 34 43 469
57 55 41 - 344 :

57 54 41
56 53 40
55 52 40
55 |- 50 40
54 50 40
50 47 40
48 47 39
45 47 39
44 47 Joueeneas
44 45 [ecenennn
45 45 |.oooiens

Nore.—~No gage-helght record Oct. 6-8, 1521, Nov, 15, 19, 21-23, Dec. 4, 8, 22-31, Jan. 1-6, Feb. 15-24,
Mar. 4-5, 2527, 30, and Apr. 30 to May 8! disoharge based on contparativé hydrograph of Williamis Fork
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Monthly discharge of Williams Fork near Scholl, Colo., for the year ending Sept. 30, 1917:

Discharge in second-feet.

Run-off
Month. - in
Maximum. | Minimum. | Mean. | &cTe-feet.
100 7 81.7 5,020
82 .64.5 3,840
61 44 55.8 3,430
59 45 52.8 3,250
45 39 42,0 2,330
39 0| 348 21140
24 30 7.8 4630
558 70 261 13, 500
558 0| 8.7 38,100

WILLIAMS FORE NEAR PARSHALL, COLO.!

Locatton.—About sec. 36, T. 1 N., R. 79 W, at highway bridge at Field’s ranch, 4
miles above mouth of river and 4 miles south of Parshall, Grand County. Nearest
tributary, Battle Creek, enters from west 2 miles below.

DRAINAGE AREA.—I185 square miles (measured on forest atlas).

RECORDS AVAILABLE.—July 25, 1904, to September 30, 1917.

Gace.—Vertical staff on downstream side of bridge pier; read by F. A. Field.

DisCHARGE MEASUREMENTS.—Made from bridge, or by wading.

CHANNEL AND CONTROL.—Channel composed of coarse gravel and small boulders
will shift; control is gravel bar 50 feet downstream; will shift during high water.
Water will flow through small overflow channel beginning at stage of 4.1 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 5.2 feet at 7.30
a. m. June 18 (discharge, 1,690 second-feet); minimum discharge, 32 second-feet
February 2.

IceE.—The main channel is kept open by springs, but ice forms along the banks, and
stush ice frequently forms. The morning readings are usually affected by back-
water from ice, but the afternoon readings usually are unaffected.

Diversions.—There are court decrees for the diversion of 558 second-feet from Wil-
liams Fork between the station near Scholl and that near Parshall. There are
also two storage decrees for 80,700 acre-feet and 1,420 acre-feet, respectively, from
Williams Fork. These reservoirs have not yet been constructed.

Accuracy.—Stage-discharge relation not permanent; affected by ice during winter.
Rating curve used October 1 to June 16, and curve used June 17 to September 30
well defined between 50 and 800 second-feet and poorly defined above 800 second-
feet. Gage read to hundredths twice daily. Daily discharge ascertained by ap-
plying mean daily gage height to rating table except for periods during which
stage-discharge relation was affected by shifting control or by ice. Records
good except for flood periods, for which they are fair.

Discharge measurements of Williams Fork near Parshall, Colo., during the year ending
Sept. 30, 1917.

Ga; Dis- . Ga; Dis-
Date. Made by— height. | charge. || Dote- Made by height.
Feet. -| Sec.ft. Feet. | Secft.
Oct. 5| P.V.Hodges.......... 3.02 82 i| Feb. 16 | J. H. Keep...v-uuunn... 2.75 45.4
Dec. 15 | Fear and Keep......... a3.11 61 || July 18 | H. W, Fear............ 3.84 437
Jan, 17! J. H. Keep...ceounnnn.. 23.60 59 || Aug. 15 S.B.Soule............. 3.221 185 -

@ Stage-discharge relation affected by ice.

1 Formerly called Williams Fork near Sulphur Springs, Colo.
.



GRAND RIVER BASIN. : 79

Daily discharge, in second-feet, of Williams Fork near Parshall, Colo., for the year ending
Sept. 80, 1917.

Day. Oct. | Nov. | Dec. | Jan, | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Bept.
78 52 56 34 40 66 89 2661,200, 238 94

52 57 32 40 64 88 285 | 1,000 206 85

54 58| 34 40{ 57| 8| 20{1,000| 192{ ‘85

Kt 44 36 42 61 89 331 178 80

76 38 59 40 44 64 86 475 950 178 85

76 37 59 38 42 61 103 40 905! 178 81

71| 38|. 58| 34| 41| es| 83| a27| 950| 166 8
84| 0| 57| 38| 48| w| 77| 70| 860 | 146 85
76 44 56 40 43 61 71 940 815 142 80
61| 46| 52| 451 45| 6| 98|1,000] 70| 139 7
52 50 45| 45| 66| e8]1020| 770| 153 83
46 54 45 45 142 1,140 730 178 83
47] 59| 52| 45| 45] 61| 2u48|1,210] ev0| 178 8

61| 54{ 45| 45| e8| 3s8{1,340| 650 178 20

50| 61| 57| 45| 45| 2| 415|140 7| 1, 81
50 61 59 45 45 74 630 | 1,470 508 151 86
53| 61 45| 45| 91| €30|1,690| 475| 148 85
571 61| 50| 45| 45| 73| 630|1,47%0| 415 153 %
50| eL| 50| 45| 45| 83| 510|1j420| 3s3| 158 74
61 61 50 44 45 89 382 | 1,420 388 144 80
61| 61| 50] 44| 45| 175| 326|1,30| 360| 119 78
65| 61| 56| 44| 45| 195| 320|1,420) 360) 112 71
58 61 56 42 45 320 | 1,420 316 110 68
56| 61| 53| 44| 44| 234| 353|1.360| 315] 104 7
50| 57 44| 234 331[1,30| 205/ 106 74
48| 52 46| 25| 9253|1470 25| 126 78
50 52| 169| 218|1’300| 275| 135 7

50| 52 g4 | 18| 195|120 25| 121 77
48| 54 14| 1ss|1l2s0| 275 | 117 18
....... 54 60 |.......| 342|700 @s6| 1041.......

NotE.—Discharge Oct. 1 to Nov. 15, June 11-16, computed by indirect method for shifting control.
Stage-disc] e relation affected by ice Nov. 11—1.’5, 16-20, 25-26, 28-Dec. 7-Jan. 25, 27, 31-Feb. 4,6-22
2%—8 ar. 4’1, ﬁ-te; discharge based on temperature and gage-height' records, discharge measurements, and
observer’s notes.

Monshly discharge of Williams Fork mear Parshall, Colo., for the year ending Sept. 30,

1917.
Discharge in second-feet.
Run-off in
Month
* acre-feet,
Maximum. L‘(inimum. Mean.

OCEODOT .. o e 114 80 91.5 5,630
Nevember .. 84 46 61.6 3,670
December. 61 37 52.8 3,250
BN 13- o 59 36 52.2 3,210
February.....ooveeemnimm i 45 32 41.1 2,280
March.. ..o ieieiiiiiiieiaans 60 40 45.1 2,770
April. 234 52 104 6,190
7 2 PR 630 71 256 15,700
5 L, 1,690 266 1 1,040 61,900
Fuly. . 1,200 256 | 611 37,800
AUgust. ..o, 238 104 151 9,930
September. . ... 94 68 79.7 4,740
BN T 1,690 32 216 156,000
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BLUE RIVER AT DILLON, COLO.

LocatioNn.—In sec. 18, T. 5 8., R. 77 W., at highway bridge on outgkirts of Dillon,
in Summit County, on edge of Leadville National Forest. Nearest tributaries,
Snake River, which enters a short distance below station, and Tenmile Creek,
which also enters below.

DRAINAGE AREA.—110 square miles (measured on forest atlas).

REecorbps AvArLABLE.—October 15, 1910, to September 30, 1917.

Gagr.—Vertical staff on right abutment of bridge facing channel; read by J. H.
Woodward.

DiScHARGE MEASUREMENTS.—Made from bridge or by wading..

CHANNEL AND cONTROL.—Channel composed of compact gravel upon which lodges
the tailing slimes from hydraulic dredges near Breckenridge. Control is riffle
50 feet downstream which shifted during high water of 1917. Banks are high and
will not be overflowed. Point of zero flow, 0.4 foot (+.1).

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.9 feet at 7 a. m.
June 18 (discharge, 950 second-feet); minimum discharge, 23 second-feet durmg
March.

Ice.—Stage-discharge relation affected by ice for short periods. Discharge based on
temperature and gage-height records, discharge measurements, and observer's
notes.

Drversions.—There are court decrees for the diversion of 2.3 second-feet for i irriga-

. tion from Blue River above station and 63 second-feet below, exclusive of a
decree for 350 second-feet for the Green Mountain canal which has not been
built. In addition there are placer decrees for diversions of 118 second-fecet
from the Blue near Breckenridge. There is an unadjudicated diversion from
the headwaters of the Blue across Boreas Pass to Tarryall Creek.

RecuLATION.—None.

Accuracy.—Stage-discharge relation shifted durmg high water; affected by ice
during winter. Rating curve used October 1 to June 15, and curve used June 16
to September 30 well defined between 30 and 700 second-feet, and poorly defined
above 700 second-feet. Gage read to hundredths twice daily except during
winter, when it was read once daily. Daily discharge ascertained by applying
one daily gage reading or the mean of two daily gage readings to the rating table,
except for periods during which the stage-discharge relation was affected by
shifting control of ice. Records good except for flood periods, for which they
are fair.

Discharge measurements of Blue River at Dillon, Colo., during the year ending Sept. 80,

1917.
Date. Made by— hgi;ﬁ. ehlgriz:a. Date. Made by— hm- ch]g.rm-ge. ’
Feet. | Sec.-ft. Feet. | Sec.t.
Qet. 11| P. V. Hodges. ......... 1.63 57 Feb, 17 | T.J, Watkins.......... al37 26,5
Dec. 221 7. H, Keep............. . 151 40.2 || June 26 | H. W. Fear.._......... 3.33 811
Jan. 25 |..... [ T N 1.37 34.3 (| Aug. 15 [..... (s (N 2.05 143

« Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Blue River at Dillon, Colo., for the year ending Sept. 30,

1917.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

80 50 42 40 37 23 76 78 225 650 236 84

50 44 40 36 23 73 80 208 600 217 81
59 50 4 40 36 23 68 76 245 578 200 78
59 49 44 40 36 23 70 81 285 578 187 75
58 51 44 40 36 23 80 73 305 532 181 75
58 53 44 40 36 23 32 78 305 488 170 76
56 51 40 40 34 23 25 78 305 488 167 8
58 50 40 40 33 24 39 73 345 650 152 78
57 49 42 40 33 25 86 73 4568 650 150 72
56 47 44 40 31 25 80 75 592 600 148 66
56 47 46 42 31 24 70 80 690 632 138 64
58 45 47 40 31 23 68 83 690 465 138 61
57 46 48 40 30 23 39 106 690 4656 138 58
55 44 48 40 30 23 42 170 740 442 135 58
59 44 48 40 30 23 42 265 740 420 132 58
62 4 48 39 28 25 32 325 900 398 138 53
65 4 48 39 27 46 345 850 356 132 53
69 44 48 39 27 25 64 380 900 335 135 53
[ 44 48 37 35 49 300 900 355 138 53
56 40 48 36 28 36 49 390 850 335 138 53
57 38 45 36 30 45 41 325 800 315 138 53
58 36 45 36 -30 46 66 263 800 315 115 53

36 45 28 51 86 800 315 15 53
59 36 46 36 27 69 80 285 750 3156 106 53
60 36 43 26 108 265 750 315 104 53
56 36 401 39 25 a7} 131| 245 700 95 53
52 36 40 39 25 46 116 245 800 316 93 53
50 36 40 39 24 47 111 225 700 295 98 53
55 38 40 88 225 700 98 53
53 40 42 81 84 225 700 275 95 53
113 N PP, 42 69 leeeen.. 225 I....... 255 87 feeunnan

Nore.—Discharge Oct. 1 to June 15 oomguted by indirect method for shifting control. Stage-discharge
relation affected by jce Nov. 8, Nov. 14~Dec. 14, Feb. 9-Mar. 15; discharge based on temperature and
gage-height records, discharge measurements, and observer’s notes.

Monthly discharge of Blue River at Dillon, Colo., for the year ending Sept. 30, 1917.

S ns M- .
. Discharge insecond-feet. Run-off
Month. n
Maximum. | Minimom.| Mean, | 8cre-feet.
69 50 57.8 3,550
53 36 43.7 2,600
48 10 4.3 2,720
42 34 8.8 2,390
37 24 30.4 1,690
81 23 35.2 2,160
131 25 68.0 4,050
390 73| 197 12,100
900 208 624 37,100
650 255 428 26,300
236 87 139 8,550
8 53 1.9 3,680
900 23| 148 107, 000

187042°—21—wsp 459——=6
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SNAKE RIVER AT DILLON, COLO.

LocamioN.—In sec. 18, T. 5 8., R. 77 W., at highway bridge 100 yards above mouth
of river at Dillon, Summit County. Nearest tributary, a small stream, enters
from north 1 mile above.

DRAINAGE AREA.—92 square miles (measured on forest atlas).

Recorps AvarLaBrLE.—October 15, 1910, to September 30, 1917.

Gace.—Vertical staff on downstream side of right bridge abutment; read by J. H.
Woodward. Prior to April 26, 1913, gage was located 2 feet farther upstream,
and although referred to same datum water piled up on gage dunng high water,
giving a higher reading for same discharge.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading just below gage.

CHANNEL AND CONTROL.—Channel composed of small boulders, rough but perma-
nent; control 50 feet downstream shifted after high water of 1917. Banks will
not be overflowed. Point of zero flow 0.1 foot (£0.1).

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.9 feet at 6 p. m.
June 24 (discharge, 840 second-feet); minimum discharge, 9 second-feet March 17.

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from discharge
measurements, observer’s notes, and records of gage heights and temperature.

Drversions.—The Snake River ditch of the Summit County Power Co. diverts
approximately 30 second-feet from Snake River above Dillon (see record below).
There is also an irrigation decree for 4.5 second-feet above Dillon.

RecuraTron.—(See diversions.)

Accuracy.—Stage-discharge relation shghtly shifting after high water; affected by
ice during winter. Rating curve well defined between 10 and 550 second-feet.
Gage read to hundredths twice daily except during winter when it was read once
daily. Daily discharge ascertained by applying one daily gage reading or
mean of two daily gage readings to rating table. Records excellent except for
periods during which stage-discharge relation was affected by ice, for which they
are fair.

Snake River ditch: Stage-discharge relation practically permanent. Rating
curve fairly well defined between 18 and 40 second-feet. Gage read to tenths
once daily. Daily discharge ascertained by applying one daily gage height
to the rating table. Records fair.

Discharge measurements of Snake River at Dillon, Colo., during the year ending Sept.

30, 1917.
Gage Dis- Ga Dis-
Date. Made by— height. | charge. || Date- Made by— height. | charge.
Feet. | Sec.ft. Feet. | Sec.-ft.
Oct. 11 | P. V. Hodges.......... 0.62 1.1 || Feb. 17 | T. J. Watkins.......... 0.59 14.0
Dec. 221 J. H, KeepPoeeuvurnnnn-. .60 13.3 || June 27 | H. W. Fear............ 2.36 515.
Jan. 24 |..... [+ U Y, a.86 19.0

o Stage-discharge relation affected by ice.

Discharge measurements of Snake River ditch at Dillon, Colo., during the year endmg
Sept. 30, 1917.

Gage Dis- _ Gage | Dis-
Date. Made by— height. | charge. Date. Made by- height. | charge.
Feet. Sec -ft Feet, | Sec. -ft
Oct, 11 | P. V. Hodges....c.oaoofounannnn June 27 | H. W.Fear............ 1.39
Jan. 25 | J.H. Keep...ooovrnenni)onennnnn 10 5 Aug. 15 |..... L [ R 1.58 39 4




-GRAND RIVER BASIN. ’ 83

Daily discharge, tn second-feet, of Snake River at Dillon, Colo., for the year ending
Sept. 30, 1917.

Day. Oct, | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sep*.
14 17 13 15 12 13 12 46 540 111 | 24
14 16 14 14 12 13 12 50 58 430 100
13 14 13 14 13 13 12 45 70 380 92 21
12 14 13 13 14 13 12 38 94 380 81 20
12 14 13 14 14 13 12 38 103 355 76 21
12 13 14 14 15 12 12 39 96 355 76 24
12 13 11 14 15 12 12 38 83 285 72 24
12 13 11 14 14 12 12 39 109s| 355 68 24
11 18 11 14 13 12 17 196 405 70 20
11 14 11 14 15 12 18 46 330 430 76 18
n 14 i2 14 18 12 16 46 355 380 74 16
11 12 12 14 14 12 17 47 380 285 74 16
12 12 12 14 14 13 22 55 405 254 69 16
13 12 12 14 14 13 22 89 485 232 64 18
14 13 13 14 14 12 20 105 540 220 86 16
16 15 14 13 14 12 25 107 890 200 64 16
19 18 b 21 13 14 9 44 118 720 186 63 16
18 13 13 13 14 12 52 128 720 179 62 18
14 18 14 13 16 12 39 128 720 179 58 14
20 18 14 14 14 11 35 126 830 179 62 14
27 15 12 14 14 12 35 81 600 162 55 14
16 14 13 13 14 11 55 79 720 153 47 14
14 13 14 14 14 14 76 83 660 159 14

14 12 12 12 68 134 33 13
16 13 12 12 45 58 570 138 20 13
16 |....... 14 12 ......- 58 |.......| 128 26 |.......

Nore.—Discharge Oct. 1-Nov. 30 and Feb, 1-Mar, 15 computed by indirect method for shifting con-
trol. Stage-discharge relation affected by ice Nov. 6-8, 10-16, 18-26, 28-30, Dec. 7-15, , Jan, 14, 24, 31-
Feb.3, 7-8and Mar. 2-7; discharge based on temperature and gage-height recorcis, discharge measure-
ments, and observer’s notes.

Dazly discharge, in second-feet, of Snake River ditch near Dillon, Colo., for the year.
ending Sept. 30, 1917.

Day. Oct. | June. | July. | Aug. { Sept. Day. Oct. | June. | July. | Aug. | Bept.
..., 23 I PR 28 28 2 1 16....... 37 28 35 28 22
2enuen. 3 I (R, 28 28 22 |1 17.. . 37 18 28 28 22
[ TR 3 8 PO 22 28 22 1) 18, . . 37 22 28 28 22
4....... 3 N P, 28 28 22 | 19.. . 37 22 28 28 22
[ TR k3 1 (RO, 28 22 22 || 20....... 37 22 281" 28 22
[T k3 O DO 22 28 22 37 22 28 28 22
o 31 ..., 22 28 22 31 22 35 22 22
8....... b3 I P, 28 28 22 31 22 28 | 28 22
| S 3li........ 28 28 22 26 28 28 28 22
10....... 31 35 28 28 22 26 28 28 28 22

31 35 28 28 22 26 22 28 22 22
31 28 28 28 22 26 28 22 22 22
31 35 35 28 22 26 28 28 22 22
31 28 35 28 22 26 28 28 22 22
37 35 35 28 22 26 28 28 22 22

. 28 |.ce.e... 28 22 |........

NoOTE.—Gage not read from Nov. 1 to June 14. Flow in ditch practically all of the time; discharge
mesasurement Jan. 25 showed a flow of 10 second-feet. .
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Monthly discharge of Snake River at Dillon, Colo., for the yeor ending Sept. 30, 1917.

n nd-feet. -
Dischargein second-feet. Run-oﬁ ‘
Month.
Maximum. | Minimum. | Mesn. acre-feet
October .................................................. 27 11 14.8 910
November : . 18 12 13.9 827
December. 14 11 12.7 781
January... -- 15 13 13.7 842
0100 (VX DRI 16 12 13.9 772
Mareh. .o e .. 14 9 12,3 756
April. 76 12 319 1,900
ay.. 128 38 69.0 4,240
June. 750 58 442 26, 300
July.. . 540 128 256 15,700
AUZUSE e e 111 26 611 3,760
25 11110 PSRN 24 13 17.0 1,010
B Lo N 750 9 79.9 57,800

Monthly discharge of Snake River ditch near Dillon, Colo., for the year ending Sept.
30, 1917.

Discharge in second-feet.
Month. i
Maximum. | Mintmum. | Mesn. | 8cre-feet.

31.1
35 16 26.8 1,120
35 22 28.4 1,750
28 22 26.5 1,630
22 22 22.0 1,310

TENMILE CREEK AT DILLON, COLO.

LocatioN.—In sec. 18, T.5 8., R. 77 W., at highway bridge 300 yards above mouth
of creek, in Dillon, Summit County. Nearest tributary, Canyon Creek, enters
from west 4 miles above.

DrAINAGE AREA.—113 square miles (measured on forest atlas).

RecorDs AvamaBLE.—QOctober 15, 1910, to September 30, 1917.

Gace.—Vertical staff on downstream side of center pier; read by J. H. Woodward.
Prior to June 10, 1914, gage was located at side of pier where during high stages
the water piled up on the gage, giving a higher reading for the same discharge.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading near gage.

CHANNEL AND CONTROL.—Channel composed of small boulders; rough but perma-

" nent; cqntrol 50 feet downstream is permanent. Banks are high and will not
be overflowed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.25 feet at 6
p- m. June 16 (discharge, 1,530 second feet); minimum discharge, 17 second-
feet March 22 and 23.

Ice.—Stage-discharge relation seriously affected by ice; daily discharge estimated
by comparison with Snake and Blue rivers.

DiversioNs.—There are court decrees for the diversion of 11 second-feet from Ten-
mile Creek above station. ‘

ReacuraTioN.—None so far as known. )

Accuraoy.—Stage-discharge relation permanent; seriously affected by ice during
winter period. Rating curve well defined between 20 and 900 second-feet.
Gage read to hundredths twice daily except during winter, when it was read
once daily. Daily discharge ascertained by applying one daily gage reading or
mean of two daily gage readings to rating table. Records excellent except for
periods during which stage-discharge relatxon was affected by ice, for which they
are fair.
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Discharge measurements of Tenmile Creek at Dillon, Colo., during the year ending Sept.

30, 1917.
Date. Made by— Gage | Dis | Date. Made by— Gage | Dis-
height. | charge. height. | charge.
Sec.ft. . Feet. | Sec.-ft.
Oct, 11 46,1 || Feb. 17| T.J. Watkins.......... 1..30 19.2
Dec. 22 41,8 || June 26 | H. W. Fear....... . .. 3.48 8.72
Jan. 25 31.1

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Tenmile Creek at Dillon, Colo., for the yéar ending Sept.

30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
45 40 40 32 27 19 27 87 177 865 151 54
51 39 40 32 223 18] - 26 81 194 670 51
49 46 40 32 22 18 27 70 308 632 127 50
49 45 40 32 21 19 27 70 422 595 118 50
46 46 40 32 21 19 28 73 390 560 121 50
46 44 40 32 21 20 28 73 302 490 118 52
48 29 35 32 21 20 28 73 330 490 105 52
56 32 26 32 21 {0 28 75 525 622 101 52
50 35 26 32 21 9 29 75 825 622 96 50
49 40 28 32 21 19 32 85 | 1,060 505 98 50
48 44 29 31 20 19 28 79 985 490 93 50
49 39 30 20 20 18 27 87 985 455 | 87 50
49 29 34 27 19 18 34 105 § 1,020 390 87 50
49 25 37 25 19 18 34 185 | 1,140 390 93 50
52 32 37 25 19 18 34 319 | 1, 330 93 50
58 39 39 27| " 19 18 31| 455|1,400 297 98 50
58 40 40 28 19 18 37 560 | 1,230 292 80 50
64 44 42 32 19 18 43 560 | 1,230 270 48
56 44 42 33 20 18 44 455 | 1,230 265 91 44
40 44 42 33 20 18 45 422 | 1, 265 81 41
33 44 42 33 20 18 40 319 985 225 79 40
42 42 42 33 20 17 55 216 | 1,140 225 40
54 42 35 32 21 17 79 207 | 1,140 240 66 40
55 42 33 32 21 18 77 212 | 1, 64 40
55 42 29 31 21 19 108 212 | 1,060 225 60 40
44 42 27 32 21 20 124 212 | 1,080 245 58 40
36 42 26 32 21 20 115 207 985 225 58 40
40 42 24 32 20 22 103 190 985 | 212 66 40
45 42 27 31 eaeae. 28 101 181 945 194 66 40
40 42 29 28 89 181 945 181 59 40
46 5. ..... 32 28 |.cne... | ¥ 170 56 feeneunn

NoOTE.—Sf ischarge relation affected by ice Nov. 8-Dec. 25, Dec. 25-Jan. 18, Feb. 2-17, Feb. 28-Mar.

28; discharge based on temperature and gage-height records, discharge measurements, and observer’s notes.

Monihly discharge of Tenmile Creek at Dillon, Colo., for the year ending Sept. 30, 1917.

D in second-feet.
ischarge in second- Run-off
Month. in
Maximum. | Minimum,. | Mean. acre-foet.
64 33 48.4 2,980
46 25 39.9 2,370
42 24 34.6 2,130
33 25 30. 8 1,800
27 19 20.6 1,140
28 17 19.6 1,210
124 26 50.9 3,030
560 .7 203 12,500
1,400 177 884 52,600
865 170 386 23,700
151 55 890.4 5, 500
54 40 46.5 - 2,770
1,400 17 154 112,000
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EAGLE RIVER AT REDCLIFF, COLO.

Locatron.—In sec. 29, T. 6 8., R. 80 W., at footbridge in town of Redcliff, Eagle
County. Nearest tributary, Turkey Creek, enters 100 yards below; Homestake
Creek enters 1 mile below,

DRAINAGE AREA.—T74 square miles (measured on topographic map).

RECORDS AVAILABLE.—January 8, 1911, to September 30, 1917.

GaGE.—Chain on downstream side of footbridge; read by forest ranger. Staff gage
in same section and referred to same datum read during high water.

DiSCHARGE MEASUREMENTs.—Made from highway bridge 800 feetabove station or by
wading.

CHANNEL AND cONTROL.—Channel composed of boulders and is very rough; control
short distance below gage, shifting between narrow limits. Banks are high and
will not be overflowed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 3.6 feet at 5.30
a. m. June 16 (discharge, 705 second-feet); minimum stage, 0.37 foot at 8 a. m.
November 10 (discharge, 6 second-feet).

Ice.—Stage-discharge relation not affected by ice except for occasional short periods.

DiversioNs.—There are court decrees for the diversion of 6 second-feet from Eagle
River above station, and also an old placer decree for diversion to the Arkansas
basin of 18.5 second-feet from Pingy Creek, a tributary. 2,460 acre-feet diverted
during 1917.

‘RecurATiON.—None. )

Accuracy.—Stage-discharge relation shifts between narrow limits; affected by ice for
few days during winter. Rating curve fairly well defined between 5 and 500
second-feet. Gage read to hundredths twice daily but there are many days with
no record. Daily discharge ascertained by applying mean da.ily\ gage height to
rating table and by interpolation for days when gage wasnotread. Records good.

Discharge measurements of Eagle River at Redcliff, Colo., during the year ending Sept. 30,
1917.

Date. Made by— hﬁa e ch]ziZe. Date. " Made by— hgi vy chlgrmg.e

Feet. | Secft. Feet. | Sec.-ft.

Oct. 9| P.V. Hodges.......... 0.88 21.4 [ May 18 | Robert Follansbee..... 2.30 296

Dec. 19| J.H,. Keep....cvovunnnn. .84 17,1 )l June 23 | H. W. Fear_........... 2.83 441
Jan. 22 |..... [+ (R, .67 19.1
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Daily discharge, in second-feet, of EBagle River at Redcliff, Colo., for the year ending Sept.
3

0, 1917.
i
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
18 17 14 13 23 69 168 | . 220 21
19 17 14 14 19 81 168 1 42 20
19 17 15 14 17| 73 187 193 40 .20
18 17 16 13 18 60 206 180 39 19
18 16 16 13 13 60 364 168 35 17
19 16 15 15 20 59 260 168 31 20
18 17 14 15 16 58 246 1 28 20
17 19 16 15 23 58 333 168 26 19
19 16 17 15 30 55 427 168 28 20
19 13 17 14 37 52 496 156 30 20
19 15 16 14 37 55 565 144 29 17
19 14 45 69 530 122 30 18
19 15 60 96 565 122 31 17
19 16 92 122 565 106 29 19
19 15 70 168 565 96 27 17
19 14 48 206 635 87 26 17
18 16 53 303 618 85 30 17
18 16 55 288 600 81 29 17
18 17 52 303 565 69 28 16
18 16 236 530 85 26 15
18 16 77 168 478 71 26 16
19 16 110 168 460 70 22 16
19 14 144 156 427 21 16
19 15 122 168 396 73 20| 15
18 15 110 168 364 69 21 16
18 15 114 168 348 80 21 16
18 16 133 168 303 72 21 16
17 18 102 168 274 15
18 22 82 168 274 62 24( ° 15
18 24 63 180 ,246 59 23 15
18 27 et 193 |....... 55 21 [eenenan

Nore.-—Stage-discharge relation affected by ice Jan. 21-22, Jan. 31-Feb. 1; discharge interpolated.

Monthly dischm"ge of Eagle River at Redcliff, Colo., for the year ending Sept. 30, 1917.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
26 19 22,3 1,370
20 6 15.0 8
19 16 18.3 1,130
19 13 15.6 9
17 12 15.2 844
13 15.9 978
144 13 60.9 3
303 52 140 8,610
635 168 405 24,100
220 55 114 7,010
49 20 28.4 1,750
21 15 17.4 1,
635 6 72.2 52,300

EAGLE RIVER AT EAGLE, COLO.

LocaTioN.—At highway bridge at Eagle, Eagle County. Nearest tributary, Brush
Creek, enters three-fourths mile below.

DrAINAGE AREA.—630 square miles (measured on forest atlas).

RECORDS AVAILABLE.—January 17, 1911, to September 30, 1917. March 12, 1905,
to February 10, 1907, station was maintained short distance below mouth of
Brush Creek.

GAGE.—Chain on “downstream side of bridge; read by D. L. Wedmore. Prior to
August, 1915, vertical staff fastened to right abutment was used. This gage was
referred to same datum as present gage, and also as Weather Bureau gage near by.
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DiscEARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND coNTROL.—Channel composed of boulders and is very rough but
fairly permanent. No well-defined control. Banks are high and will not

~ be overflowed. '

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.05 feet at 8.10
a. m, June 18 (discharge, 6,370 second-feet); minimum discharge occurred during
winter when record was discontinued. .

Ice.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter.

Diversions.—Between Eagle and the station at Redcliff there are court decrees for
diversion of 380 second-feet from Eagle River, of which 300 second-feet is for
power. Below Eagle there are decrees for 22 second-feet from Eagle River.

Reeurarion.—None.

Aceuracy.—Stage-discharge relation practically permanent; affected by ice during
winter. Rating curve well defined between 150 and 5,000 second-feet. Gage
read to half-tenths once daily. Daily discharge ascertained by applying daily
gage reading to rating table. Records good except for high water, for which they
may be only fair, due to error in basing mean daily stage on one gage reading.

Discharge measurements of Eagle River at Eagle, Colo., during the year ending Sept. 30,
. . 1917.

) Gage Dis-
D::te. Made by— heié%t. charge.
) Feet. Sec.fi.
[0 S I g 0 = (o 0.68 267
June 22 | H. W, FearI ..ot iiiiiiiiiaciierae e emae e feeenasnann 4.88 4,730

Daily disc‘harge, in second-feet, of Eagle River at Eagle, Colo., for the year ending Sept.
- 380, 1917.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

260
209220
1,980
19| 428| 1,080 2,720 75 301
175| 545 | 2)220| 2,980 575 301
231| 380 2,080 | 2,850 515 301
35| 455 | 4,080 | 20720 515 301
4281 4,620 2,720 455 341
2501 485! 4,060 2,500 455 341
35| 575| 3,780 | 2)340| 515 341
310 825| 4,620| 2,220 515 390
336 1,310| 5,740| 2,100 455 390
207 1,740 | 6,020 | 1,860 | 455 290
301 | 2)220 6,300 1,740 | 455 341
250 | 2,5001 6,300 1,740| 455 207
332| 2,460 6,300| 1,620| 455 297
370| 2,340| 6,020 1,510 455 257

428 | 1,510 | 4,620 1,510 350 254
640 | 1,510| 5,320 | 1,410 350 217
675 | 1,510 5,320| 1,310| 305 254

3
%
(=3
&
g
g8
¥

1,310| 5.320| 1,%0| 305 217
710 ( 1,080 5.040| 1030 35 (. 217
65| LOB0| 47601 T'ods) 30 217

........ 1,3101...0....] 885| 305{........

Nore.—Discharge Sept. 1-30 computed by indireet method for shifting control.
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Monthly discharge of Eagle River at Eagle, Colo., for the year ending Sept. 30, 1917.

Discharge in second-feet.
Run-off in
Month. ) acre-feet
Maximum. | Minimum. | Mean.

328 190 260 16,000

265 182 215 5,540

217 133 175 1,740

785 142 369 22,000

2,590 380 1,160 71,300
6,300 988 | 4,190 249, 000
4,480 865 2,150 132,000

785 305 470 28,900

390 217 288 17,100

TURKEY CREEK AT REDCLIFF, COLO.

LocaTron.—In sec. 19, T. 8 8., R. 80 W., at highway bridge in Redcliff, Eagle County,
800 feet above mouth of creek.

DRAINAGE AREA.—27 square Iniles (measured on forest atlas).

RECORDS AVAILABLE.—June 30, 1913, to September 30, 1917.

Gaae.—Chain attached to guard rail of bridge. Prior to November 9, 1915, vertical
staff on downstream side of left abutment referred to same datum was used.

DIscHARGE MEASUREMENTS.—Made from single span bridge or by wading near by.

CHANNEL AND coNTROL.—Channel composed of coarse gravel and small boulders
and will shift; no well-defined control. Banks are high and will not be over-
flowed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.9 feet at 7.30
p- m. June 18 (discharge, 364 second-feet); minimum- stage, 0.8 foot at 9 a. m.
January 8 (discharge, 4 second-feet).

Ice.—Stage-discharge relation not affected by ice except for a few days.

Diversions.—There is court decree for diversion of 5.5 second-feet from Turkey Creek.

REGULATION.—None.

Accuracy.—Stage-discharge relation shifts between narrow limits; affected by ice
for few days during winter. Rating curve well defined between 5 and 330 sec-
ond-feet. Gage read to hundredths twice daily, but there are many days when
there is no record. Daily discharge ascertained by applying mean daily gage
height to rating table and by interpolation for days when gage was not read.
Records good.

Discharge measurements of Turkey Creek at Redcliff, Colo., during the year ending Sept.

H
*

G Dis- Gy Dis-
Date. Made by— heﬁgiet. charge. | Date. Made by— hm;ﬁ charge.
Feet. | Sec.-ft. Feet, | Secft.
1.00 .4 {| May 18 [ Robert Follansbee..... 2.0L1 92
1.3{1) lgz June 23 | H, W. Fear............ 3,65 325
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Daily discharge, in second-feet, of Turkey Creek at Redcliff, Colo., for the year ending
Sept. 30, 1917.

Oct. | Nov. | Dec. | Jan. ; Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
9.0 6.8 6.4 6.4 4.4 4.8 6.8 16 35 204 18 8.9
9.0 5.8 6.8!] 6.1 4.6 4.4 7.0 12 39 183 18 8.6
9.0 5.6 7.2 5.8 4.5 4.6 5.2 13 60 169 18 8.3
9.2 5.4 8.8 5.5 4.5 4.5 6.6 16 80 149 17 8.0
8.9 5.2 6.5 5.2 4.4 4.4 8.6 16 79 129 16 7.8
8.9 5.0 6.2 5.2 4.4 4.4 4.8 14 80 122 16 7.8
9.5 4.8 5.9 4.6 4.4 4.4 5.6 12 79 116 16 8.0
9.5 6.6 5.6 4.0 4.2 4.8 7.0 13 89 98 14 7.8
9.5 4.6 5.4 4.2 4.8 4.6 8.3 12 129 79 14 7.7
9.5 4.6 5.4 4.6 4.4 4.5 8.6 12 163 68 15 7.6
8.9 4.6 5.5 4.8 4.6 4.5 9.2 12 197 67 14 7.2

11 4.5 5.5. 5.0 4.8 4.4 9.5 v13 211 67 14 7.2
8.9 4.5 5.5 4.8 5.0 4.8| 10 22 240 64 14 7.4
9.1 4.5 5.5 4.8 4.6 4.8 12 32 255 55 13 7.6
9.3 5.2 5.6 4.4 4.6 4.4 11 33 255 49 13 7-6
9.5 6.2 5.6 4.8 4.4 4.4 9.5 59 270 43 13 7.0
9.5 52 5.7 4.8 4.4 4.4 11 75 203 42 12 6.4
9.4 55| 58| 4.8| 4.4 4.6 11 90 | 316 39 12 6.2
9.3 6.0 6.0 4.6 4.4 4.8 11 93 300 39 12 5.8
9.0 6.6 5.6 5.2 4.4 4.2 9.5 74 316 38 11 5.4
8.9 6.3 5.8 4.4, 4.6 7.4) 15 55| 316 36 1n 5.8
8.8 6.0 6.0 4.6 5.6 4.2 21 44 300 32 11 5.8
8.7 6.0 6.2 4.4 4.4 7.4 27 36 316 28 11 5.7
8.6 5.9 6.4 4.0 4.5 6.2} 27 37 286 36 11 5.6
7.0| 5.8 6.6 4.4 4.7 581 25 41 255 30 10 5.4
7.2 5.9 6.8 4.2 4.8 54| 24 45 270 26 10 5.2
7.4 6.0 6.6 4.4 4.4 7.0 20 40 255 26 10 5.2
7.6| 6.0| 6.7 4.4 4.8 58] 18 36| 240 25 11 5.2
7.8 7.0 6.8 4.4 7.6{ 16 31 225 24 10 5.2
8.0 6.7 7.0 4.2 8.0 14 34 225 23 10 5.2
7.6 euanen. 6.7 4.8 6.2 f.cc.... L 19 10 |.eee..

Nore.—Discharge Oct. 4-Noy. 20, and Sept. 1-30, compgted by indirect method for shifting control.
Stage-discharge relation affected by ice Nov. 10, 13, 14, and Dec. 9; discharge interpolated.

Monthly discharge of Turkey Creek at Redcliff, Colo., for the year ending Sept. 30, 1917.

Dischargein second-feet.
Month, arg t Run-off in
Maximum. | Minimum. | Mean, | BCTe-feet.
11 7.0 8.82 542
7.0 4.5 5.63 335
7.2 5.4 6.13 377
6.4 4.0 4.77 293
5.6 4.2 4.57 254
8.0 4.2 5.22 821
27 4.8 12.6 750
93 12 34.7 2,130
316 35 206 12,300
204 19 68.5 4,210
18 10 13.1 806
8.9 5.2 6.75 402
316 4.0 31.3 22,700

HOMESTAKE CREEK NEAR REDCLIFF, COLO.

LocarioN.—In sec. 30, T. 6 S., R. 80 W, half a mile above mouth of creek, at Forest
Service bridge, 1 mile {rom Redcliff, Eagle County, below all tributaries.

DRAINAGE AREA.—64 square miles (measured on topographic map).

RECORDS AVAILABLE.—August 17, 1914, to September 30, 1917. From January 8,
1911, to August 16, 1914, station was located quarter of a mile downstream.

Gaae.—Vertical staff on left abutment of bridge facing current; read by forest ranger.
Gage used prior to August 17, 1914, was vertical staff attached to large boulder
on right bank quarter of a mile downstream and just above the cascades.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Channel composed of well-compacted gravel. Control is
located 50 feet downstream at small rapids; apparently permanent. There are
several small overflow channels around left bank which carry water above stage
of 2.3 feet.



) GRAND RIVER BASIN, 91

ExTREMES oF DISCHARGE.—Maximum stage recorded during year, 3.6 feet at 7 a. m,
June 16 (discharge, 940 second-feet); minimum discharge probably occurred
during winter when stage-discharge relation was ice affected.

Ice.—Stage-discharge relation seriously affected by ice; ohservations discontinued
during winter.

Diversions.—There are court decrees for diversion of 1.2 second-feet from a tributary
of Homestake Creek.

RecuratioNn.—None.

Accuracy.—Stage-discharge relation practically permanent; affected by ice during
winter. Rating curve well defined between 10 and 700 second-feet. Gage read
to hundredths once weekly. Daily discharge ascertained by applying the one
weekly gage reading to rating table, and for days of missing gage heights the
discharge was determined from a comparatwe hydrograph of Eagle River at
Redcliff. Records fair.

Discharge measurements of Homestake Creek near Redeliff, Colo., during the year ending
Sept. 30, 1917.

e o by A58 | 2
Feet. Sec.gi.

Oct. 9 . V. 0.74 5.6

Dec. 19| J. H. .. .. @ 82 15.8
June 23 3.00 633

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Homestake Creek near Redclzﬁ”, Colo., for the year
ending Sept. 30, 1917,

Day. Oct. | Nov. | Dec. | Jan. | Apr. | May. [ June. | July. | Aug. | Sept.

27 [oeia..s 28 |........ 19 64 130 90 25

b1 19 80 128 480 74 23

26 19 62 130 460 68 21

26 19 83 200 450 65 19

26 19 64 440 430 63 20

.. 25 |. 19 62 310 420 63 21
.. 25 |. 19 61 270 368 62 23
. 26 |. 19 60 310 350 61 24
.- 27 |. 19 58 368 330 60 24
128 19 56 585 310 60 24

28 22 54 600 288 60 24

29 35 80 500 260 59 24

30 50 130 520 250 59 25

32 100 190 390 220 58 28

34 1. 250 304 200 56 33

36 |. 45 304 368 180 54 25

36 |. 45 319 700 172 52 22

38 1. 48 330 730 174 49 20

38 ). 45 335 750 178 6 . 19

40 40 300 750 180 43 18

21 38 250 740 178 40 18
22, 36 175 37 17
23 34 194 730 174 34 17
24 32 208 870 172 16
25 29 202 620 185 26 16
2.. 28 190 608 206 28 15
7. 27 1. 150 590 183 30 15
28. 26 |. 102 570 160 32 14
29.. 245 111 540 140 30 14
30.. 23 . 130 520 125 29 14
31 22 150 f........ 111 27 levennans

Note.—Discharge Oct. 7, 9, 12, 20, 25, 31, Nov. 14 and 21 computed by iudirect method for shifting control.
Discharge Dec. 19 from discharge measurement.
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Monthly discharge of Homestake Creek mear Redeliff, Colo., for the year ending Sept.

30, 1917.
Discharge in second-feet.
Run-oftin
Month. acre-feet.
Maximum. | Minimum. { Mean.

40 22 29.8 . 1,830
120 19 52.4 3,120
335 54 156 9, 590
750 128 493 29,300
500 111 258 15,900
90 26 49.8 3,060
33 14 20.6 ~1,230

ROARING FORK AT ASPEN, COLO.

Locarron.—At bridge near old power plant at Aspen, Pitkin County. Castle, Maroon,
and Hunter creeks all enter below.

DramNAGE AREA.—109 square miles (measured on topographic map).

RECORDS AVAILABLE.—February 25, 1915, to September 30, 1917. From January 1,

1911, to February 24, 1915, station was maintained just below Cooper Avenue

. . Bridge, three-quarters of a.mile upstream.

Gaae.—Vertical staff at downstream end of right bridge abutment; read by Chas.
Gerstle, jr., and H. W. Wood. Gage used at original section was vertical staff
fastened to old crib abutment on right bank, 25 feet below Cooper Avenue Bridge;
no determined relation between two gages.

DiscHARGE MEASUREMENTS.—Made from single span bridge or by wading.

CHANNEY AND coNTROL.—Channel composed of small boulders and is fairly smooth;
control not well defined; practically permanent. Banks are high and will not

_ be overflowed.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.1 feet during night
" of June 18 as determined from high-water marks (discharge, 8,170 second-feet);
minimum stage recorded, 0.92 foot at 8. 25 2. m. March 1 (discharge, 17 second-feet).

Icr.—Stage-discharge relation practically unaffected by ice during the winter.

Diversions.—Salvation ditch, which has a decree for 58 second-feet, diverts water
above station from last of June to end of!September (see record below).

RecuraTioN.—None. :

Accuracy.—Stage-discharge relation nearly permanent; practically unaffected by
ice. Rating curve well defined between 20 and 1,300 second-feet. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean daily
gage height to rating table, Records excellent except during spring, when mean
daily gage heights may be somewhat in error, making records for that period only

. good.

Discharge measurements of Roaring Fork at Aspen, Colo., during the year ending Sept.

30, 1917.
Dis- e | Dis-
Date. Made by— heoht. charge. || Date. Made by— height. | charge.
Feet. | Secft. ) Feet, | Sec.-ft.
Qct. 14| P. V. Hodges. ......... 1.67 i05 || Jan. 12| T.J. Watkins.......... 1.22 44.5
Dec. 12| T.J. Watkins. ......... 1.26 51 || June 21 | H, W, Fear. ........... 4.28 | 1,270
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Discharge measurements of Selvation ditch at Aspen, Colo., during the year ending Sept.

30, 1917. .
G Dis- Gage | Dis-
Date. Made by— heiw;. charge, || Date. Made by— heizit. charge,
Feet, | Secft, Feet., | Sec.ft.
July 25} Robert Follansbee.....| 1.52 14.4 || Aug. 16 | H. W. Fear........... J 177 19.7

Daily discharge, in second-feet, of Roaring Fork at Aspen, Colo., for the year e'ndmg

Sept 30, 1917.

Day. Oct. | Ngv. | Dec. | Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept.
76 ki 83 44 41 19 42 82 148 | 1,440 290 76
90 79 55 51 38 28 47 67 137 1, 370 240 70
95 80 62 43 39 25 45 59 188 | 1,180 226
90 77 61 49 47 28 34 61 1,180 200 61
80 68 57 44 40 43 29 60 440 1 120 200 59
125 80 53 41 47 28 43 60 272 | 1,060 188 61
139 97 44 66 36 32 27 62 342 885 175 74
127 56 43 571 38 39 40 61 462 885 148 63
133 66 41 59 42 34 .41 6 775 | 1,000 146 63
120 55 « 54 6l 41 34 36 721 1,18 940 146 61
112 48 55 61 34 38 44 601,180 885 164 62
114 70 54 44 44 38 50 67| 1,060 940 142 70
120 80 50 36 45 40 55 89| 1,240 725 164 85
123 56 49 45 40 34 53 123 | 1,440 675 146 82
137 45 47 51 39 36 42 1751 1,630 152 4]
105 50 51 44 57 255 | 1,700 552 131 70
105 60 50 57 34 32 45 380 | 1,910 485 125 L)
127 87 48 47 30| 55 41 380 | 2,050 462 116 61
112 74 - 53 56 35 45 42 562 1 1,980 485 109 59
98 65 56 62 38 50 49 380 | 1,840 530 110 59
95 511+ 50 42 47 59 43 272 { 1,700 462 98 60
123 49 50 40 43 25 92 240 | 1,700 420) 9 59
120 48 53 44 50 21 95 200 | 1,770 380 59
105 51 49 43 43 23 105 200 | 1,700 440 102 56
109 43 43 39 45 47 112 200 | 1,770 400 98 55
92 70 41 32 97 212 | 1,840 5 98 63
8 66 40 40 88 137 | 1,700 530 98 62
86 77 39 44 80 120 | 1,630 400 105 61
90 50 39 49 54 139 1,560 325 88 57
83 57 39 54 59 131 | 1,630 360 79 54
82 |uciaann 39 55 feeuanne 146 |....... 342 (L3 RN

* Note.—Stage-discharge relation affected by ice Dec. 29-31; discharge estimated.

Monihly discharge of Roaring Fork at Aspen, Colo., for the year ending Sept. 30,
' 1917.

Discharge in second-feet.
] Run-offin
Month. acre-feet.
Maximum. | Minimum. | Mean.
139 76 106 6,520
97 43 63.1 3,750
83 39 49.8 3,
66 36 48.4 2,
51 23 40.4 2,240
50 19 37.8 ,320
112 27 56.2 3,340
552 59 165 10,100
2,050 137 | 1,240 3
1,440 325 718 44,100
290 74 140 8,610
82 ~ B 63.5 3,
2,050 19 228 165,
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ROARING FORK BELOW ASPEN, COLO.

Location.—Insec. 1, T. 10 8., R. 85 W, at first highway bridge 2 miles below Aspen,
Pitkin County. Nearest tributary above is Castle Creek; nearest below, Maroon
Creek.

DRAINAGE AREA.—223 square miles (measured on topographic map).

REecorps AvarmaBLE.—October 18, 1913, to September 30, 1917.

Gaae.—Vertical staff on right abutment of bridge, facing channel; read at irregular
intervals by forest ranger.

DiscEHARGE MEASUREMENTS.—Made from two-span bridge.

CHANNEL AND coNTROL.—Channel composed of gravel and small boulders; practically
permanent; no well-defined control. Banks are high-and will not be overflowed.

EXTREMES OF DISCHARGE.—Maximum discharge, approximately 2,960 second-feet
June 26, as determined from comparative hydrographs of Roaring Fork at Aspen
and Castle Creek near Aspen; minimum stage recorded, 0.10 foot March 26 and
April 2 (discharge, 104 second-feet). .

Ice.—Stage-discharge relation not affected by ice.

Diversions.—Between this station and the one at Aspen there are a number of small
diversions, some of which return the water to the river above the station. The
Roaring Fork Light & Power Co. diverts water from Maroon Creek into Castle
Creek and thence into Roaring Fork above the station.

REcULATION.—None so far as known.

Accuracy.—Stage-discharge relation practically permanent; not affected by ice
during winter. Rating curve well defined between 100 and 2,000 second-feet.
Poorly defined above 2,000 second-feet. Gage read to hundredths twice weekly.
Daily discharge ascertained by applying the one gage reading taken twice weekly
to rating table, and for days of missing record the discharge is determined from
comparative hydrographs of Roaring Fork at Aspen and Castle Creek near Aspen.
Records fair.

Discharge measurements of Roaring Fork below Aspen, Colo., during the year e'ndmg
Sept. 30, 1917.

Date. Made by— 1orf? | oo || Date. Madeby— | 08¢0 | Dis
Feet. secz.éft. Feet. | Sec.ft.

Oct. 15| P.V. Hodges.......... 0.53 0 || Jan. 12| T.J. Watkins......... 0.20 129
Dec. 14| T.J. Watkins.......... .26 147 || June 21 | H. W. Fear............ 2.95 2,520
*
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Daily discharge, in second-feet, of Roar;'ng Fork below Aspen, Colo., for the year ending
Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
104 106 182 370 | 2,690 660 278
106 104 1 387 | 2,080 610 255
109 108 178 430 ) 1,920 540 232
111 112 181 490 | 1,760 495 220
115 114 184 755 | 1,640 495 222
110 118 176 640 | 1,480 495 225
106 109 169 760 { 1,350 495 230
110 109 169 1,400 480 223
112 109 169 | 1,070 | 1,460 | ' 470 217
111 109 169 | 1,250 | 1,570 450 217
114 120 100|1,250| 1,400 440| 217
118 1356 208 | 1,120 ) 1,280 428 235
123 128 240 | 1,600 ! 1,130 414 238
128 136 297 | 2,220 | 1,040 414 242
132 128 360 2,300 | 1,000 | 415
134 140 480 | 2,370 945 420 232
135 135 620 | 2,540 890 225
140 132 760 { 2,780 860 414 223
18| 135| 755].2,880 | 830 220
140 142 755 | 2,880 830 387 218
1104 8| 755(2,860! 80| 350 215
108 185 468 | 2,860 820 320 214
108 200 430 | 2,860 287 213
114 245 400 [ 2,880 830 298 214
120 275 380 | 2,920 305 217
104 269 362 | 2,960 | 1,200 315 222
109 234 350 | 2,690 960 325 224
114 251 340 | 2,640 720 313 224
114 180 350 | 2,620 720 307 225
14| 118¢| 355)/2,600] 70| 29 225
el ... 362 1....... 720 280 |..en.e.

Monthly discharge of Roaring Fork below Aspen, Colo., for the year ending Sept.

0, 1917
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. |, Mean.
290 21 16,000
250 177 211 12,600
225 128 150 9,
185 115 140 8,610
128 105 120 6,660
140 104 116 7,130
275 104 152 9,040
760 169 354 21,800
2,960 370 1,900 113,000
2,690 I,E(l) 2,600
278 213 226 13,400
2,960 104 436 315,000

ROARING FORK AT GLENWOOD SPRINGS, COLO.

LocaTtioN.—About 1,500 feet above mouth of river, at Glenwood Springs, Garfield
County. ‘ '

DRAINAGE AREA.—1,450 square miles (measured on Nell’s map of Colorado, 1903).

RECORDS AVAILABLE.—April 6, 1906, to September 30, 1909; September 31, 1910,
to September 30, 1917.

GageE.—Inclined staff on left bank 800 feet above highway bridge,  used since
November 20, 1915. Chain gage on downstream side of highway bridge pre-
viously used. Read by United States Forest Service.
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DiscHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CONTROL.—Channel composed of boulders and coarse gravel; practi-
cally permanent during 1917; no well-defined control. Banks are high and will
not be overflowed. Gage was moved to eliminate backwater effect during
extremely high stages on Grand River.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.4 feet afternoon
of June 20 and 21, 26 and 27 (discharge, 11,100 second-feet): minimum stage
recorded, 0.75 foot on March 1 and 2 (discharge, 390 second-feet).

Ice.—Stage-discharge relation not seriously affected by ice, as river seldom freezes
over, and only occasionally does slush or anchor ice form.

DiversioNs.—There are court decrees for diversion of 164 second-feet from Roar-
ing Fork between Glenwood Springs and lower Aspen station.

Recuration.—None.

Accuracy.—Stage-discharge relation practically permanent; not affected by ice
during winter. Rating curve well defined between 400 and 10,000 second-feet.
Gage read to half-tenths once daily, but there are many days with no record.
Daily discharge ascertained by applying the one daily gage height to rating

" table and by interpolation for days on which gage was not read. Records good.

Discharge measurements of Roaring Fork at Glenwood Springs, Colo., during the year
ending Sept. 30, 1917. .

Date. Mad'e by— hgiziet ch]:ir%g-e. Date. Made by— hg;ﬁ; chlt)ig'e
Sec.{t. Sec.ft.

Oct. 18 1,180 || Feb. 14 | T.J. Watkins. 475
Jan. 20 565 || June 14 { H. W. Fear.. 11,600

Daily discharge, in second-feet, of Roaring Fork at Glenwood Springs, Colo., for the year
ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. [ Mar. { Apr. { May. | June. { July. | Aug. | Sept.
1.. 815 5751 532| 475| 390( 690(1,450 | 3,080 | 9,640 | 2,860 | 1,010
2 85| 610| 540| 475| 445! 610)1,320| 2,700 | 9,080 { 2,540 | 1,010
3 815 | 592| 575 475 | 390 | 508 | 1,260 31440 8,250 | 2,240 | 1,010
4 770 | 575 540 | 508 465| 540|1,260| 4,180 ) 7,980} 2,240 | 1,010
5.. 770 | 575 445| 540 540 508 |1,260) 4,800 | 7,720 | 1,920 910
6.. 770 | 575 508| 527 | 508| 508)1,210 | 3,980 | 7,460 | 1,500 | 1,000
1.. 770 | 540} 401 488 | 475 508 | 1,160 | 4,800 { 7,200 | 1,650 | 1,370
8.. 685 | 508| 475 483| 475} 639}1,210] 5,620 7,200 | 1,710 | 1,160
9.. 6s5| 508| 508| 475| 475| 770 | 1,160 | 6,440 | 7,200 | 1,840 | 1,180
0 508 | 457 | 508 | 488 860|1,160| 7,480 | 6,690 { 1,710 | 1,010

508 |- 508 | 491 488 770 | 1,38 | 8,520 6,440 | 2,100 | 1,010
5 575 | 475| 488| 815|1,590 | 7,720 | 6,190 | 1,970 1,480
578 495 | 457 475 0960 | 1, 8,520 | 5,700 { 1,840 | 1,500
5081 5021 445| 463 960 | 2, 9,080 | 5,400 { 1,840 | 1,420
508 | 508 445 508 | 865 | 4,380 | 10,500 | 5,100 | 1,710 | 1,210
508 | 508| 415 488 770 | 5,010 { 10,700 | 4,800 } 1,500 | 1,210
542 540 475 463 575 | 5,160 | 10,900 | 4,590 | 1,590 | 1,210
575 508 460 | 475 | 5,310 | 11,000 | 4, 1,590 | 1,110
575 554 | 445 475 580 11,100 | 4,180 | 1,540 ,110
575 540 | 445 488 | 685 | 4,720 | 11,100 | 3,9 1,480 | 1,110
575 540 | 445 475 728 | 3,980 | 11,100 | 4,180 | 1,370 | 1,010
575 540 | 445 | 463 | 994 | 3,500 9,920 | 3,980 | 1,320 1,010
575 575 445 475 | 1,260 | 3,400 | 10,200 | 3,780 | 1,210 | 1,010
563 575 | 445 475 | 1,480 | 3,590 | 10,500 | 4,590 | 1, 1,010
531 540 | 462 445 | 1,710 | 3,400 { 10,800 | 3,780 | 1,350 0
5081 540| 508 2,540 | 3,030 | 11,100 | 3,980 | 1,410 910
508 | 495{ 475 | 475 11,970 | 2,860 | 11,100 | 3,980 | 1,480 910
45 | 518 415 1,840 | 2,700 | 10,500 | 3,780 | 1,370 910
508 | 540 1....... 728 ( 1,710 { 2,860 | 10,500 | 3,680 { 1,210 910
516 475 ..., 1,060 | 1,580 | 3,040 | 10,200 | 3,500 | 1,210 910
524 475 |....... 70 4....... 3,210 |........ 3, 1,000 §.......
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Monthly discharge of Roaring Fork at Glenwood Springs, Colo., for the year mdmg Sept
3

0 1917.
Discharge in second-feet. Run-off
Month. in
Maximum. | Minimum. | Mean. acre-foet.
1,320 860 1,080 66,400
816 475 638 38,000
610 445 541 33,300
875 445 620 32,000
540 415 469 26,000
1,060 523 32,200
2,540 475 980 58,300
5,460 1,160 2,760 170,000
11,100 2,700 8,380 499,000
9,640 3,400 5,550 "
2,860 1,010 1,670 103, 000
1,590 910 1,08 3
11,100 390 2,020 | 1,460,000

CASTLE CREEK NEAR ASPEN, COLO.

LocatroN.—In sec. 35, T. 10 8., R. 85 W., 75 feet below highway bridge in Sopris
National Forest, 4} miles above Aspen, Pitkin County. No inflow.below, except
epring run-off from small gulches; nearest tributary above is Conundrum Creek,
which enters about 1 mile upstream.

DRAINAGE AREA.—62 square miles (measured on topographic map).

Recorps AvamasLE.—February 16, 1911, to September 30, 1917. )

Gage.—QGurley water-stage recorder on left bank, 75 feet below bridge. Staff on
opposite bank at datum 1.0 foot higher than present gage, used February 16,
1911, to February 28,1912. Vertical staff on right abutment of bridge at present
datum used February 29, 1912, to April 11, 1915, but owing to slope of stream
gage readings were somewhat higher.

DiscEArRGE MEASUREMENTS.—Made from cable 22 feet below gage or by wading
near by.

CHANNEL AND cONTROL.—Channel composed of coarse gravel; shifts during high
water. |Control is small rapids just below cable; shifting at intervals. Left bank
is high and will not be éverflowed; right bank will be overflowed a distance of 75
feet at gage height 4.3 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
3.85 feet at midnight June 27 (discharge, 890 second-feet); minimum discharge,

Ice.—Stag
DrvergioNs.

harge relation affected by ice.
No water diverted above station except possibly for a small amount of

station.
RecuLaTioN ——None

discharge ascertained by applying to the rating table mean daily gage height
determined by inspecting gage-height graph, except for periods during which
stage-discharge relation was affected by shifting control or by ice. Records
excellent except those for period of ice effect, which are fair, and those for June 1
to September 30, which are poor.

187042°—21—wsp 459——7
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Discharge measurements of Castle Creek near Aspen, Colo., during the year ending Sept.

30, 1917.
. . Gage Dis- Gage | Dis-
Date. Made by height.| charge. Date. Made by— height. | charge.
. Feet, | Sec.ft. Feet, | Sec.ft.
Oct. 16 | P. V. Hodges..........| 116 71 June 20 | H. W. Fear............ 2.35 504
Dec, 13 | T.J. Watkins. .. ... ... +92 43.6 || July 25 | Robert Follansbee..... 2.34 288
Jan. 13 |..... do........ preenanns al,30 27.1 | Aug. 16 | H. W. Fear............ 1.66°1" 155
Feb. 16 |..... ¢ [y T .62 25.1

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Castle Creek mear Aspen, Colo., for the year ending
Sept. 30, 1917. i

Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
69 59 46 34 26 26 31 117 | 680 236 97
73 58 46 34 27 24 33 121 656 221 R
69 55 45 34 28 24 31 45 144 620 ) 203 91
66 53 45 34 29 25 31 183 590 199 90
63 52 45 34 29 26 31 203 558 194 91
90 52 45 34 29 26 32 41 194 | 575 199 95
88 53 40 34 29 28 431 214{ 632 188 105
81 52 33 34 28 29 31 42 2521 540 179 101
73 52 40 34 28 29 33 44 335 508 175 98
70 52 42 34 27 29 33 46 500 179 85
73 51 44 32 26 28 33 53 402 4951 o181 111
71 51 45 30 26 28 34 425 428 175 126
69 41 47 27 26 29 37 77 470 186 107
76 41 45 29 26 29 37 106 502 | 450 177 111
77 48 44 29 26 28 35 157 550 | 458 175 101
74 52 41 29 25 28 34 190 | 570 415 172 90
73 55 42 29 25 37 34 194 | 578 | 382 199 82
74 53 41 20 26 35 33 201 562 375 183 79
71 52 41 20 27 28 33 188 546 382 168 76
69 51 41 29 2 28 33 168 352 153 74
66 51 40 29 29 27 36 1461 492] 320 144 73
66 47 37 29 29 28 45 132 498 300 134 70
69 49 37 29 29 29 48 132 332 130 66
67 48 29 29 30 52 132 600 372 126 60
66 44 31 29 29 28 55 130 618 340 121 58
66 47 31 29 29 29 56 128 653 465 117 58
64 48 29 28 30 50 121 752 355 130 63
63 47 28 29 26 30 47 123 746 | . 202 126 69
62 46 35 bt P 33 46 126 677 282 113 67
61 47 34 29 [.eiennn 34 3 126 612 [ 282 109 64
61 [.......l.. H 29 |oeennn 33 lemennn- S121 ..., 285 109 |eeennan

No'm.——Staﬁe-dmcharge relation affected by ice Dec. 30 to Mar. 9. Discharge based on temperature
and gage-height record and discharge measurements, No gage-height record Dec. 11~12, June 18-19, and
Sept. 9; discharge interpolated.

Monithly discharge of Castle Creek near Aspen, Colo., for the year ending Sept. 30, 1917.

. Discharge in sccond-feet. Run-off
Month. in
. Maximum. | Minimum. | Mean. | acre-feet.
90 61 70.3 4,320
59 41 50.2 2,990
47 23 39.6 2.430
34 27 30.7 1,890
29 25 2.5 1,530
37 24 28.9 1,780
56 30 37.9 2,
201 41 105 6, 460
752 17 450 26, 800
680 282 436
236 109 165 10, 100
126 85.4 5,
752 24 128 92, 400
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MAROON CREEE NEAR ASPEN, COLO.

Location.—In sec. 22, T. 10 8., R. 85 W., just above Roaring Fork Light & Power
Co.’s head gate and 5 miles above Aspen, Pitkin County, in Sopris National Forest.
Nearest tributary, Willow Creek, enters just below.

DrAINAGE AREA.—42 square miles (measured on topographic map).

RECORDS AVAILABLE.—January 1, 1911, to June 2, 1917.

Gace.—Vertical staff 'on right bank 100 feet above canal head gate; read by Harry
Burnett.

DiscHARGE MEASUREMENTS.—Made by wading at points near gage.

CHANNEL .AND coNTROL.—Channel composed of compacted gravel; shifted badly
during 1916; practically permanent during 1917. Banks will not be overflowed
to any great extent.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year 1.2 feet May 18-21
(discharge, 86 second-feet); minimum stage recorded, 0.51 foot March 21, 22, and
27 (discharge, 27 second-feet).

Ice.—Stage-discharge relation not affected by ice except for occasional short periods.

Drversions.—One or two small diversions above station; the Roaring Fork Light &
Power Co. diverts water just below.

REeGuLAaTION.—None.

Accuracy.—Stage-discharge relation practically permanent; not affected by ice
except for occasional short periods. Rating curve well defined between 25 and
150 second-feet. (Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records excellent.

Discharge measurements of Maroon Creek near Aspen, Colo., during the year ending
Sept. 30, 1917.

Date. Made by— hg';iﬂ c%;?.'ge' Date. Made by— h(e}i;ﬁ. chlglrsg-e
Feet. | Sec.-ft. Feet. | Secft.

Oct 16 | P, V., Hodges.......... 1.13 73 Jan. 13 | T.J. Watkins.......... a(.88 30.9
Dee. 13| T.J. Watkins.......... .82 40.8 || Feb. 16 |..... s [ N .55 28.0

e Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Maroon Creek near Aspen, Colo., for the year ending
Sept. 80, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June,
63 b5 42 38 30 29 28
67 55 36 30 29 28
65 54 43 25 31 29 28
63 53 42 34 30 39 28
62 51 42 34 30 29 28
67 51 42 34 30 20 28
69 53 42 34 30 29 28
67 51 45 33 30 28 28

51 45 33 29 28 28

66 50 43 33 28 20
73 50 42 33 29 28 29
71 50 40 33 20 28 29
69 46 40 33 29 28 20
69 46 39 33 20 28 29
% 46 39 33 20 28 29
73 47 38 33 29 28 20
71 38 32 29 28 20
71 46 38 32 29 28 20
71 46 38 32 20 28 20
67 38 32 29 28 29
65 46 38 32 29 27 29
65 45 37 32 20 27 31
45 37 32 28 27 32

65 43 37 32 28 28 33
. 62 43 37 32 29 27 35
61 43 37 32 27 36
61 43 42 30 27 36
60 43 45 30 28 36
59 43 40 30 28 34
56 42 45 30 28 34
55 [L....... 45 30 2. 3 I,

NorE.—Stage-discharge relation affected by ice Jan. 13-15, 22-25, Feb. 1-2, 26, Mar. 4, 18, 23, and 26;
discha.rgein%%‘polatad. v ’ ’ P e

Monthly discharge of Maroon Creek near Aspen, Colo., for the year ending Sept. 30, 1917.

Discharge in second-feet.

Run-off
Month. in
Maximum.| Minimum.| Mean. | 8Cre-feet.
75 65.7 4,040
55 42 47.6 2,530
45 37 0.6 2,500
38 30 32.6 27000
31 28 29,3 1,620
27 28.0 1,720
36 28 30.2 1,800
86 32 57.3 3520
75 71 73.0 200
.................................. 20,300

FRYINGPAN CREEK AT NORRIE, COLO.

Loocatron.—In sec. 28, T. 8 8., R. 83 W., at highway bridge in Norrie, Pitkin County
in Sopris National Forest. North Fork enters 1 mile below.

DRAINAGE AREA.—92 square miles (measured on topographic map).

RECORDS AVAILABLE.—February 18, 1911, to March 31, 1917.

Gage.—Vertical staff on downstream side of center pier; read by forest ranger. From
February 18, 1911, to July 13, 1915, gage was located at side of pier and
although referred to same datum gave a considerable higher reading during high-
water stages as the water piled up against it. On August 20, 1915, gage datum
was raised 1 foot,



GRAND RIVER BASIN, 101

Discaaree MEAsurEMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Channel composed of boulders and is uneven, but current
is not greatly disturbed as at ordinary stages a pool is formed by the control located
100 feet downstream at well-defined rapids; practically permanent. Banks are
high and will not be overflowed.

ExTREMES OF DISCHARGE.—Maximum stage for period, 1.95 feet at 7 a. m. October 2
(discharge, 93 second-feet); minimum stage for period, 1.40 feet several times
during March (discharge, 18 second-feet).

Ice.—Stage-discharge relation affected by ice; daily discharge determined from
observer’s notes, discharge measurements, and temperature records.

Diversions.—None above'the station.

RecuraTron.—None.

Accuracy.—Stage-discharge relation permanent; affected by ice for short periods
during winter. Rating curve well defined between 20 and 400 second-feet. Gage
read to balf-tenths once daily, but there are many days withnorecord. Daily
discharge ascertained by applying daily gage height to the rating table, and by
interpolation for days when gage was not read. Records good.

Discharge measurements of Fryingpan Creek at Norrie, Colo., during the year endmg
Sept. 30, 1917.

Date. Made by— ‘ h?i;%?;. chumms.
Feet. Sec.-ft.
1.80 65

1.60 35.5

1.55 29,7

Daily discharge, in second-feet, of Fryingpan Creek at Norrie, Colo., for the year ending
Sept. 80, 1917.

Day.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. Day.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar
1 65 37 26 26 24t 16... 58 37 32 32 22 18
2 87 65 37 29 26 2| 17... 83 37 32 32 22 18
3 83 32 37 32 26 22 |1 18.. 83 37 32 32 23 19
4 67 37 37 32 26 200 19.. 83 37 37 28 24 20
5 65 44 37 32 26 18 |f 20.. 83 37 37 28 24 22
6 65 50 37 37 26 18 1 21... 83 37 40 27 2. 22
7 65 50 40 34 26 18 {| 22... 83 37 37 26 22 21
8 65 50 44 34 25 20 || 23.. I 83 87 32 28 22 20
69 44 35 24 20 | 24... \i 74 37 32 29 22 18
10 69 37 40 32 26 22 |i 25... \ 74 37 32 28 23 22
11 74 37 37 32 25 21 |1 26.... 74 37 82 27 24 26
12 78 37 37 32 24 20{27....01 71 37 32 26 25 29
13 67 37 37 32 24 19 1| 28.... 68 37 32 26 26 32
14 65 37 36 32 24 18 || 29.. 65 37 321. 261|. .. 37
15 62 37 34 32 2 18 | 30.. 1 6b 37 26 26 44
3. 650....... 26 26 4

-l

NoTE. ——Btnge—discharxe relation affected by ice Nov. 12-Dec, 4, 26; discharge based on temperature
and gage-height records, discharge measurements, and observer’s notes.

|
\
|
\
\
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Monthly discharge of Fryingpan Creek at Norrie, Colo., for the year ending Sept. 30, 1917.

D -feet.

ischarge in second-feet Run-off
Month. in
Maximum, | Minimum. | Mean. | 2cre-feet.

87 58 72.4 4,450

65 32 40.5 2,410

4 26 35.2 2,160

37 26 30.0 1,840

26 22 4.2 1,340

.- 44 18 23.0 1,410
Theperiod. . ....ooiiniiein i e iae e eieaeeee e e 13,600

FRYINGPAN CREEK AT THOMASVILLE, COLO.

Locarion.—In sec. 7, T. 8 S., R. 83 W., at private bridge 1,000 feet southwest of
railroad station at Thomasville, Pitkin County. Nearest tributary, Deadman
Gulch, enters a quarter of a mile below.

DRAINAGE AREA.—175 miles (measured on forest atlas and topographic map).

Recorps avamaBLE.—February 26, 1915, to September 30, 1917. From January 2,
1911, to February 25, 1915, station was maintained 1 mile downstream where
drainage area was 190 square miles.

Gage.—Vertical staff on upstream side of right bridge abutment; read by J. H.
Swineford. Gage at original section was vertical staff attached to side of center
bridge pier. No determined relation between two gages.

DisCHARGE MEASUREMENTS.—Made from single span bridge or by wading. :

CHANNEL AND CONTROL.—Channel composed of large boulders and is rough; no well-
defined control; practically permanent during 1917. Banks will not be overflowed.

EXTREMES OF DISCHARGE.—Maximum stage during year from high-water marks,
7 feet at 9 a. m. June 18 (discharge, 2,780 second-feet); minimum stage recorded,
1.20 feet March 15 (discharge, 34 second-feet).

Ice.—Stage-discharge relation affected by ice; flow estimated from discharge measure-
ments, observer’s notes, and records of temperature.

DiversioNs.—No court decrees for dlvermon of water above station.

Reaurarion.—None.

Accuracy.—Stage-discharge relation practically permanent; affected by ice.
Rating curve well defined between 40 and 1,800 second-feet. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean daily
gage height to rating table. Records only fair as mean of two daily readings
probably does not give true mean for day at all times.

Discharge measurements of Fryingpan Creek at Thomasville, Colo., during the year ending
Sept. 30, 1917.

Gage | Dis-
Date. Made by— he]ait charge_ Date. Made by— I height. | charge.
Feet. | Secft. Feet. | Sec. ft
Oct. 13 | P, V. Hodges.......... 1.75 115 | Jan. 14 | T.J. Watkins.......... 1.33
Deec. 15 | T.J. Watkins..._...... 1.59 75 || June 19 | H. W, Fear............ C5.60 | 1, 910




Daily discharge, in sgcond-feet, of Fryingpan Creek at Thomasville;:
ending Sept. 80, 1917.

GRAND RIVER BASIN. - - .. iv

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, {-July.:} Aug. |Sepi:

120 &4 57 56 38 42 40 165 | 1,160.1:2;000.| 252 87

110 72 59 56 38 41 39 187 1,220 | 2,000 [ 259 84

110 76 59 56 36 41 39 198 | 1,440 | 1,94B | 988" -84

105 69 61 56 39 40 40 206 | 1,660 | 1,940 268 84

08 69 62 56 39 39 42 206 | 1,710 | 1,660 285 [ 84

98 62 62 54 39 36 40 221 {1,600 | 1,710 272 76

101 62 66 50 40 36 40 215 {1,800 {1,600 | 238 89

101 62 66 46 42 36 39 227 11,950 | 1,520 252 69

1056 62 62 46 39 38 40 227 | 2,000 | 1,440 198 69

110 59 62 44 40 36 42 215 | 2,100 | 1,320 206 69

110 56 69 44 42 36 43 278 1 2,150 | 1,320 195 62

110 56 66 4 42 3R 42 236 | 2,200 | 1,180 165 .69

110 54 62 46 39 36 42 236 | 2,300 | 1,050 141 69

118 54 62 50 44 36 46 259 | 2,350 738 116 76

120 56 62 46 44 34 44 236 | 2,400 | . 875 110 69

6. ..ol 110 56 66 4 4 36 50 246 | 3,450 575 120 69
17 . 110 56 62 44 42 37 49 227 t 2,500 427 120 69
18 el 116 56 62 44 42 38 46 246 | 2, 500 480 120 69
19 . 120 56 62 44 42 36 46 259 | 2,450 480 141 69
2. ... 110 56 62 4 42 37 43 338 | 2,200 395 141 69
21 ... 110 56 61 4 42 36 46 375 11,940 395 141 69
22, ...l 120 56 59 46 41 36 50 395 12,030 | . 395 130 69
23 . 120 56 59 44 41 37 54 480 | 1,970 395 120 69
U 137 56 62 42 41 38 56 525 | 1,940 395 120 62
25, il 130 56 59 44 41 39 50 575 | 2,000 355 101 | 69
26, ... ..o 110 56 56 41 44 650 | 2,030 355 105 69
27 i 110 57 56 49 50 802 | 2,060 320 105 69
28, il 101 56 56 50 61 885 | 2,060 320 101 69
29 ... 87 59 56 46 56 819 [ 2,000 288 92 69
30 ... 84 56 56 42 44 968 | 2,000 268 92 69
3.l 84 |..}.... 56 45 |....... 1,160 |....... 252 84 |.......

NoTe.—Stage-discharge
11-15; discharge based on

temperature and gage-hei

hi records d.lschar

relation affected by ice Nov. 11-16, Dec. 3-5, 14, 18-22, 26-31, Jan. 2-3, 5-9, and
measurements and observer’s

notes. No gage-height repord Feb. 18-24 and June 7-20, Discharge in erpolated Feb. 18-24 and based
on comparative hydrograph of Roaring Fork at Glenwood Sprmgs une 7-20.

Monthly discharge of

\Pryingpan Creek at Thomasville, Colo., for the year ending Sept.

80, 1917.
Discharge in second-feet.
Run-off
Month in acre-foet.
Maximum. | Minimum. | Mean.
137 84 109 6,700
84 54 58.9 3,500
69 56 60.9 18,740
56 40 46.5 2,860
44 36 40.8 2,270
50 34 39.0 2,400
61 39 45.4 2,700
1,160 165 396 24,300
2,500 1,160 | 2,010 120,000
2,000 252 909 55,900
285 84 162 9,960
87 62 71.6 4,260
2,500 34 320 239,000

NORTH F(Q

Locatron.—In sec. 21|,

Pitkin County, iy
DRAINAGE AREA.—42
RECORDS AVAILABLE.

REK OF FRYINGPAN CREEK NEAR NORRIE, COLO.

T. 8 8., R. 83 W, at highway bridge about 1 mile from Norrie,
) Sopris National Forest. No tributaries below.

square miles (measured on topographic map).

—February 18, 1911, to March 31, 1917.
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Gage.—Vertical staff on downstream side of right bridge abutment; read by United
States Forest Service.

DisCHARGE MEASUREMENTS.—Made from bridge or by wading. :

CHANNEL AND CONTROL.—Channel composed of small boulders and is rough. No
well-defined control; shifts between narrow limits. Banks are high and will -
not be overflowed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.90 foot at 7.30
a. m. October 18 and at 10 a. m. October 22 (discharge, 52 second-feet); minimum
stage recorded, 0.15 foot October 1021 (discharge, 6 second-feet).

Ice.—Stage-discharge relation affected by ice; discharge determined from observer’s
notes and temperature records.

DiversionNs,—None above station.

ReguraTion.—None.

Accuracy.—Stage-discharge relation shifts between narrow limits; affected by ice
for short period during winter. Rating curve fairly well defined between 5 and
60 second-feet. Gage read to hundredths once daily, but there are many days
with no record. Daily discharge ascertained by applying daily gage height to
rating table and by interpolation for days when gage was not read. Records
fair.

The following discharge measurement was made by P. V. Hodges:
October 13, 1916—gage height, 0.60 foot; discharge, 22.5 second-feet.

Daily discharge, in second-feet, of North Fork of Fryingpan Creek near Norrig, Colo., for
the year ending Sept. 30, 1917.

Day.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. || Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar.
1.. 28 19 13 8 7 7116 26 15 9 7 7 []
2.. 24 16 12 8 7 7117 46 15 9 7 7 6
3.. 25 12 8 7 7118 50 15 7 7 6
4., 25 12 12 8 7 7|19 48 16 10 7 7 6
5.. 24 13 12 8 7 74 20.. 48 16 10 7 7 6
8.. 24 4 12 8 7 7121 46 16 10 7 7 [}
7.. 25 14 12 8 7 7122 52 16 10, 7 7 6
8.. 25 14 12 8 7 7123 46 16 10 7 7 K
9.. 22 14 10 8 7 6 || 24 41 14 10 7 7 7
10.. 24 14 11 8 7 8 36 12 10 7 7 7
11.. 25 15 10 8 7 6 1l 26 32 13 10 7 7 7
12.. 25 15 10 8 7 8|l 27 30 13 9 7 7 7
13.. 25 15 10 7 7 8|28 28 14 9 7 7 7
4., 25 15 10 7 7 6 (| 29 22 14 9 7. .- 7
15.. 26 15 9 7 7 8|l 30 16 14 9 71 8
31 22 |....... 9 7 8

NoTE. —Stafedlscharge relation affected by ice Nov, 9-19; discharge based on temperature record and
obgerver’s notes.

Monthly discharge of North Fork of Frymgpan Creek near Norrie, Colo., for the year ending
Sept. 80, 1917.

Discharge in second-feet.
Run-off
Month. in acre-feet.
Maximum. [ Minimum.|{ Mean.

1,910

863

633

455

380

406

4,660
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CRYSTAL RIVER AT MARBLE, COLO.

LocatroN.—In sec.|26, T. 11 8., R. 88 W., at electric railway bridge of Colorado-Yule
Marble Co., at |Marble, Gunnison County. Nearest tributary, Carbonate Creek,
enters at Marble.

DRAINAGE AREA.—77 square miles (measured on forest atlas).

RECORDS AvAILABLE.—November 1, 1910, to August 18, 1917.

Gace.—Vertical hdok gage graduated to hundredths of a foot, on downstream side
of left abutment; read by F. V. Mueller. )

DiscHARGE MEASUREMENTS.—Made from railroad bridge 400 feet upstream or by
wading.

CHANNEL AND coNtROL.—Channel is slightly rocky, but at section is smooth, having
been cleared out to form regular section; shifts between narrow limits. Banks
are overflowed plightly, but all water passes under bridge.

EXTREMES OF DIS 6E.—Maximum stage recorded during year, 7.15 feet at 6 p. m.
June 29 (dischgrge, 2,180 second-feet); minimum stage, 1.70 feet March 2 (dis-
charge, 18 second-feet).

Ice.—Stage-discharge relation little, if at all, affected by ice, but occasionally affected
by snow slides.

Drversrions.—Court decrees for diversions of 114 second-feet below station; none
for diversions gbove.

ReeurarioN.—Nong.

' Accuracy.—Stage-discharge relation assumed to be permanent, although. no dis-

charge measurgments were made after high water. Rating curve not well

defined. Gage|read to hundredths twice daily. Daily discharge ascertained
by applying mean of two daily readings to rating table. Records fair,

Discharge measur t8 of Crystal River at Marble, Colo., during the year ending Sept.

30, 1917.
Mado by— o8 | i,
Feet. Sec.-ft.
Oct. 19| P.V. Hodli%ss. ............................................................ 2.76 118
Jan, 11| T F, Watkins] oottt ii et icaeaceaea e amaaesanaan 2.00 20.9
L1 T = R A T O P 5.45 1,250
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Daily discharge, in second-feet, of Crystal River at Marble, Colo., for the year ending Sept.

80, 1917.

Day. Oct. | Nov, | Dec. Jan. Feb, | Mar. | Apr. | May. | June. | July. | Aug.
180 75 56 39 42 32 33 54 140 | 1,960 369
. 152 75 51 40 26 18 30 56 129 | 1,700 257
. 111 75 47 40 28 29 20 58 188 | 1,630 257
. 104 73 49 33 30 40 25 56 269 | 1,550 252
L S, 108 70 47 33 28 25 29 49 284 | 1,720 252
Becenannnn 157 67 47 33 25 24 28 51 2721 1,590 252
.......... 218 68 43 33 36 25 52 307 1,450 249
- SO, 198 68 32 36 32 36 32 55 433 | 1,470° 252
Qeeieennnn 161 69 42 30 29 24 38 50 805 | 1,510 246
0. ... 148 64 43 28 26 40 55 945 | 1,420 252
L) . 174 66 44 31 29 24 46 60 1,320 249
.......... 168 59 42 30 29 24 61 967 | 1,220 246
[ PP 160 46 40 29 29 24 61 80| 1,180 | 1,160 252
Meeaaannnn 152 44 40 29 29 24 64 170 | 1,340 | 1,150 246
Beaienn 144 53 40 29 29 28| 49 269 | 1,560 | 1,040 246
18caeeena... 136 55 38 29 29 22 52 316 | 1,670 945 240
b G 128 55 37 29 28 22 61 355 | 1,650 820 240
18 120 61 39 29 28 22 66 400 | 1,720 785 240
19...... 125 59 39 29 22 22 68 416 | 1,750 785 |oeeeen-n
20, e 120 57 39 22 25 23 66 362 | 1,500 695 |-aumnn-.
b1 P 115 54 39 24 26 43 68 246 | 1,600 675 |........
2. 110 52 40 32 26 23 72 213 | 1,730 645 |.ooennnn
SO 104 54 42 27 24 83 200 | 1,780 785 |
A, ... 105 54 40 28 27 24 116 188 | 1,810 705 [eeennan
25 e 113 49 40 29 24 24 122 193 | 1,910 795 |oenann
26 cneee. 88 50 36 28 26 25 111 176 [ 1,940 L
b4 R, 85 51 38 55 27 25 78 154 | 1,960 725 laiaiann
28 e 8 52 32 30 38 26 67 148 | 1,950 562 |..caennn
.......... 85 53 38 28 |oieien-n 29 68 161 | 1,960 540 f.... ...,
80. - 80 54 35 32 61 170 | 2,110 518 |.eeinnn
1 T4 |eeeennnn 36 29 feeenaoen 154 || 540 [..L...

la%q g’m.—(}age not read Oct. 12-17, 20-22, Nov. 26-30, Mar. 17-27, July 10, 29, Aug. 5; discharge interpo-
ed.

Monthly discharge of Crystal River at Marble, Colo., for the year ending Sept. 30, 1917.

Discharge in second-feet.
Run-off

Month. in acre-feet.

Maximum. | Minimum.| Mean.

SRR ]

B33 000 1 4 10 00 3
B285828888

TAYLOR RIVER AT ALMONT, COLO.

LoocatioN.—In sec. 22, T. 51 N., R. 1 E. New Mexico principal meridian, at highway
bridge at Almont, Gununison County, 300 feet above junction of Taylor and East
rivers.

DraiNaeE AREA.—413 square miles (measured on forest atlas).

REecorps avamasre.—July 27, 1910, to September 30, 1917.

Gage.—Vertical staff on downstream side of center pier.

DiscEArRGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CONTROL.—Channel composed of small boulders and coarse gravel.
Banks not subject to overflow. Control practically permanent.
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ExTREMES OF DISCHARGE.—No data, as only mean daily gage heights are furnished.

Ice.—Stage-discharge relation affected by ice during winter. Discharge based on
temperature and gage-height record, discharge measurements, and observer’s
notes.

Diversions.—No court decrees for diversions from Taylor River.

Reacurarion.—None.

Accuracy.—Btage-discharge relation practically permanent; affected by ice during
winter. Rating curve well defined between 100 and 2,000 second-feet; poorly
defined above 2,000 second-feet. Gage read to tenths twice daily. Daily dis-
charge ascertained by applying mean daily gage height to rating table. As the
reliability of the gage-height record is questionable, the results are considered
only fair.

CooreraTION.—Gage-height record furnished by United States Reclamation Service
except during winter when they were furnished by United States Forest Service.

Discharge measurements of Taylor River.at Almont, Colo., during the year ending Sept.

30, 1917.
Gage | Dis Gage | Dis-
Date. Made by— height. | charge. || Dste Made by— height. | charge.
Feet, | Secft. - Feet, | Sec.ft.
Oct. 24 | P. V. Hodges.......... 2.15 280 || Feb. 22 | T.J. Watkins.......... a2.30 144
Dec. 18 | T.J. Watkins. ..l 62,38 199 {[ June 7 { H.W. Fear............ 2.95 828
Jan. 19 |..... L+ (s @ 2,50 112

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Taylor River at Almont, Colo., foi the year ending
Sept. 80, 1917.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug, | Sept.

232 210 132 132 77 151 132 210f 6102,100| 610 291
2321 210 132 132 102 132 151 210( 61011,860! 500 291
232 210 132 132 151 117 170 210 | 690 11,780 465 291
232 210 132 132 151 132 132 210 830 (1,700 465 291
232( 210 132} 132 132 132 132 190 990 | 1,540 | 465 291

232 210 | 132 132 132 132 132 151 935 | 1,540 465 201
232 210 132 132 132 132 132 190 935 |1,460 | 435 201
465 210 | 132 32| 132| 132 151 170 | 1,110 | 1,310 405 201
378 | 210 132 132 132 | 132 132 170 | 1,700 | 1,460 { 378 201
378 210 132 117 132 132 151 2321 2,020 | 1,240 405 291

132 170 | 325 2,100 | 1,110 465 281
132 170 465 | 2,020 | 1,110 4056 281
132 170 780 12,260 11,110} 635 281
132 | - 170 8801 2,500 | 1,050 465 281
132 190 935 | 2,660 | 1,050 [ 435 281

132 132|1,380 2,980 | 880 405 281
132 132 {1,310 3,220 | 780 465 281
1321 151 990 | 3,300 735 435 258
132 170 | 990 | 3,140 780 | 378 236
170 | 132 | 935 |2,820| 880| 350 236

378 | 170| 151 170| 253 | 902,500 735| 350| 206
378 | 170| 151 132] 05 0 | 2;500 350 | 186
38| 170] 132 151 690| €90 (2,500 935| 350! 186
35| 151 132 170| 650 | 690 | 2,500 | 1,240 | 350 | 186
325 132] 132 170| e90| 650 |2,340 1,460 350( 186

132 102 132| 535| 61022601 350 | 186
20| 132 102 132| 465| 6102180 | ‘780 | 350 | 186
253 | 132 132 132| 378! 610{2,180| 690 | 350( 186

132] 132 132| 20| 610|210 690| 325| 186
210 |..._... 132 12,0 60|00 690 | 300.......

Nm.—stageadischarﬁgrrelation affected by ice Dec. 12-Mar. 17; discharge based on temperaturé and
gage-height record, discharge measurements, and observer’s notes.
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Monthly discharge of Taylor River at Almont, Colo., for the year ending Sept. 80, 1917.

Discharge in second-feet. Run-off
Month. in acre-
Maximum. | Minimum. | Mean. feot.
465 210 318 19,400
210 132 172 10, 200
190 102 141 8,670
151 77 124 7,620
170 77 137 7,610
170 117 139 8,550
690 132 248 14,800
1,380 151 583 35,800
3,300 610 2,040 121,000
2,100 690 1,130 69, 500
610 800 410 25,200
291 186 251 14,900
3,300 7 475 843,000

GUNNISON RIVER NEAR GUNNISON, COLO.

LOCAﬁON.—In sec. 3, T. 49 N., R. 1 W. New Mexico principal meridian, at highway
bridge 2 miles southwest of Gunnison, Gunnison County. Nearest tributary,

Tomichi Creek, enters 1 mile below.

DRAINAGE AREA.—1,010 square miles (measured on Hayden’s atlas).
Recorps AvainaBLeE.—November 27, 1910, to November 30, 1914; April 27, 1916, to

September 30, 1917.

GaeE.—Bristol water-stage recorder on downstream side of right abutment, referred
to chain gage in center of bridge. April 27 to September 30, 1916, gage referred

to vertical staff at right abutment having datum 0.15 foot higher.

Chinery.

DISCHARGE MEASUREMENTS.—Made from single-span bridge or by wading.
CHANNEL AND cONTROL.—Channel composed of coarse gravel and small boulders and
will shift during high water; control at well-defined rapids below bridge; will
shift occasionally. Banks not subject to overflow except during extreme high

‘water.

Read by C. W.

EXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder, 4.2 feet on
June 22 (discharge, 6,250 second-feet); minimum discharge occurred during

winter.

Ice.—Stage-discharge relation seriously affected by ice.
Drverstons.—There are court decrees for the diversion of 274 second-feet of water
from Gunnison River between this station and the forks at Almont.
RecuLaTiION.—None.
Accuracy.—Stage-discharge relation not permanent; affected by ice during winter.

Discharge measurements of Gunnison River near Gunnison, Col

Rating curve well defined between 200 and 5,000 second-feet.

Operation of the

water-stage recorder fairly satisfactory throughout the period. Daily discharge
ascertained by applying to the rating table mean daily gage height determined by

inspecting gage-height graph. Records good.

Sept. 30, 1917.

0., during the year ending

Date. Made by— B | chatge. | Date: Made by— height. | charge.

Sec.-ft. Feet. | Sec.-ft.

Oct. 562 || Apr. 8 | Robert Follansbee..... a0. 09 248

Dec. 311 || June 6 .W.Fear............ al1.63 | 1,800

Jan. 309 | Aug. 18{..... U T R 2.91 873
Feb. 192 '

@ Original datum.
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Daily discharge, in second-feet, of Gunnison River near Gunnison, Colo., for the year
ending Sept. 30, 1917. :

Day. | Apr. | May. | June. | July. | Aug. | Sept. || Day. { Apr. | May. | June. | July. | Aug. { Sept.
1,410 | 4,690 | 1,600 | 470 [l 16....] 390|2,930 | 5,130 | 2,060 | s70| 404
1,410 | 4,250 | 1,620 | 404 || 17.. .. 3,170 | 5,130 [ 1,920 | 940 | 448
1,540 | 4,000 | 1,540 448 3,330 | 5,680 | 1,760 | 908 | 440
2,060 | 3,010 [ 1,330 | 384 3,330 [ 5,680 [ 1,000 | 780 | 410
2,370 | 3,820 [ 1,260 | 425 2,690 | 5,490 | 1,760 | 746 | 897
1,020 3,820 [ 1,160 | 404 2,140 { 5,680 | 1,690 | 664 | 364
2,140 | 3,570 | 1,060 | 307 || 22 1,920 | 5,490 | 1,760 | 626 | 390
2,610 {3,410 (1,000 | 364 || 23 1,600 { 5,870 | 1,760 | 679 | 300
3,410 (3,330 | 940 | 432 24 1,690 | 5490 | 1,920 | 544 | 300
4,080 | 3,250 879 410 |} 25.. 1,690 | 5,310 | 2,140 502 364
4,250 | 3,000 [ 1,130 | 410 |[ 26.. 1,620 | 5,310 | 2,610 | 579 | 300
4,080 | 2,770 | 1,080 | 418 || 27 1,470 | 5,310 | 2,370 | 432| 371
4340 | 2,930 [ 1,130 | 455 | 28 1,500 | 5,130 [ 2,060 | 519 | 378
4,590 | 2,370 | 1,060 485 {| 29 1,530 | 4,950 | 1,920 | 510 | 371
4,050 | 2,370 | 870 | 485 [ 30 1,480 [ 4,950 [1)990 | 502 | 358

L3 T RS 1,480 |....... 1,840 494 f.......

Note.—Discharge Aug. 26-Sept. 30; computed by indirect method for shifting control.

Monthly discharge of Gunnison River near Gunnison, Colo., for the year ending Sept.

30, 1917.
) Discharge in second-feet. Run-off
Month. in acre-
Maximum, | Minimum. ] Mean. feet.

APTII8-30. oo mie e s 1,540 239 648 29,600
O 3,330 448 1,520 93, 500
JUDO. ittt ii it e anae 5,870 1,410 4,190 249,000
JOLY e anann 4,590 1,690 2,680 165, 000
AUBUSE.ee ettt et eieaeareaaiaanann 1,690 432 901 55,400
BOPLOIDOr. . oottt cae e 494 358 412 24, 500
The Period. ..o oot icii i cecievnaeaaaealatenascnaneclresnnncans 617,000

GUNNISON RIVER NEAR GRAND JUNCTION, COLO.

LocaTion.—In NW. 1 sec. 35, T. 1 8., R. 1 W., a quarter of a mile below Redlands
Irrigation & Power Co.’s canal and 1} miles above mouth of Gunnison River,
Grand Junction, Mesa County, below all tributaries. ’

Dramvace ArEA.—Not measured. .

RECORDS AVAILABLE.—April 1 to September 30, 1917. From October 19, 1894, to
December 21, 1895, and May 2, 1897, to September 30, 1899, station maintained
nearer mouth, .

Gage.—Vertical staff at left bank one-quarter mile below canal intake; read by
employee of Redlands Irrigation & Power Co. Original gage vertical staff
attached to wall of D. & R. G. pump house some distance below present site.
Moved July 5, 1895, to highway bridge one mile below present gage. Relation
between different gages not determined.

DiscHARGE MEASUREMENTS.—Made from cable at gage section. :

CHANNEL AND coNTROL.—Channel composed of gravel well compacted, permanent;
control at rapids 500 feet downstream; apparently permanent. Banks high and
not subject to overflow.

ExTREMES OF 8TAGE.—Maximum stage recorded 12.0 feet at 5 p. m. June 18, and
7 p. m. June 19.(discharge, 25,000 second-feet); minimum stage, 1.7 feet on
September 5, 8, and 9 (dischargd, 350 second-feet).

Ior,—Stage-discharge relation affected by ice,
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Diversions.—Below all diversions from Gunnison River. Most of water diverted
through Redlands canal is for pumping and is returned to Grand River below
the Gunnison.

CoMBINED FLOW.—The combined flow of Gunnison River and Redlands power canal
represents the flow of Gunnison River, which enters the Grand River less about
25 second-feet which is used during the irrigation season.

Accuracy.—River: Stage-discharge relation practically permanent; affected by ice
during winter. Rating curve well defined between 300 and 22,000 second-feet.

. Gage read to hali-tenths twice daily. Daily discharge ascertained by applying
mean daily gage height to the rating table. Records excellent.
Power canal: The Redlands Irrigation & Power Co. maintain a station on the
canal and the daily discharge is furnished complete.

CoopreraTioN.—Daily gage-height record for station on river furnished by Redlands

Irrigation & Power Co.

Discharge measurements of Gunnison River near Grand Junction, Colo., during the
year ending Sept. 30, 1917.

Date. Mado by— ponte | o, || Date. Mado by— P | o,

Feet. | Sec.fi. Feet, | Sec.ft.

June 14 | Fear and Oliver........ 11.11 | 21,400 || Sept. 9 | H. R. Oliver........... 1.76 365
July 23 ) Follansbee and Oliver..| 4.19 2, 850

Daily discharge, in second-feet, of Gunnison River mear Grand Junction, Colo., for the
year ending Sept. 30, 1917. :

Day. Apr. | May. | June. | July. | Aug. | Sept.
3,280 448
2,720 412
2,930 430
1,890 430
1, 660 350
1,730 628
2,110 610
1,620 390
1,100 350
950 376
926 390
1,160 568
2,050 508
2,700 7423
2,470 640
1,690 610
1,440 628
1,540 568
1,690 550
1,200 520
910 520
830 520
628 520
580 490
580 460
490 490
460 830
448 760
448 730
472 580

-
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Daily d?,scharge, in second-feet, of Redlands power canal near Grand Junction, Colo.,
Jor the year ending Sept. 30, 1917.

Day.| Apr. | May. | June. | July. | Aug. | Sept. || Day. | Apr. | May. | June. | July. | Aug. | Sept.
i... 0 385 405 450 410 230 [{ 16 330 320 0 435 400 370
2... 120 385 415 445 385 230 11 17 320 385 0 440 400 370
3... 140 390 450 375 240 |1 18 300 400 0 430 425 375
4....| 25 385 420 445 380 240 {1 19 325 0 445 410 360
5 200 400 430 450 390 190 || 20. .. 325 415 0 445 400 345
6....] 200 385 425 | . 450 420 365 ) 21 315 410 0 460 390 335
7 200 390 425 450 440 310 || 22 330 400 425 370 390 335
8 390 430 450 400 170 370 400 435 370 340 340
9 215 385 430 450 390 155 || 24 365 410 435 410 360 320
240 390 430 450 390 205 1 25... 330 410 450 435 320 340
255 390 425 460 430 230 || 26. 355 405 450 430 205 320
200 390 440 460 425 340 || 27. 380 0 450 425 260 390
330 450 450 430 275 |} 28. 385 0 445 420 255 360
360 390 450 450 440 410 || 29. 385 0 445 390 250 350
320 400 0 435 430 365 (| 30...] 38 0 450 410 260 295

1. ... 390 | ...... 430 250 |.......

. Nore.—Daily discharge taken from hydrograph furnished by the Redlands Irrigation & Power Co.

Monshly discharge of Gunnison River near Grand Junction, Colo., for the year ending
Sept. 80, 1917.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum.| Mean.
7,900 990 |- - 3,200 190,000
. 21,000 3,040 9,950 612 000
June. 24, 800 8,660 18,000 1, 070 000
July. 14,500 2,930 6,170 ’ 379,000
August. 3,280 448 1,390 3
Septemb 830 350 535 31,800
The period....oceeiriieeiaiii it G PO 2,370,000

Monthly discharge of Redlands power canal near Grand Junction, Colo., for the year

ending Sept. 30, 1917.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum.| Mean.
385 0 276 16,
115 0 341 21,000
450 0 333 19)800
460 370 435 26,700
440 250 372 22,
410 155 303 18,000
125,000

Combined monthly discharge of Gunnison River and Redlands power canal near Grand

Junction, Colo., for the year ending Sept. 30, 1917.

Discharge in second-feet.

Run-off in

Month.

Maximum. | Minimum.

Mean. | 8cre-feet.

8,280
21,400
24

1,180
3,420
9,080
3,300
698
505

3,480 207,000
10,300 633,000
18,300 | 1,090,000
1,770 109,000

838 900

]

.......... 2,490,000
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EAST RIVER AT ALMONT, COLO.

LocatioN.—In sec. 22, T. 51 N., R. 1 E., at highway bridge at Almont, in Gunnison
County, 100 feet above junction of East and Taylor rivers.

DRAINAGE AREA.—295 square miles (measured on forest atlas).

Recorps AvaraBLE.—July 27, 1910, to September 30, 1917. From April 15 to
October 8, 1905, a station was maintained at this point, gage being referred to
different datum.

Gage.—Vertical staff on downstream side of right abutment; read by Henry T. Miller.

DiscHARGE MEASUREMENTS.—Made from two-span bridge.

CHANNEL AND CONTROL.—Channel composed of small boulders and coarse gravel;
station may be within the influence of backwater from Taylor River during ex-
treme high water; control slightly shifting at ordinary stages.

EXTREME OF DISCHARGE.—No data.

Ioe.—Stage-discharge relation affected by ice during winter.

Diversions.—There are court decrees for diversion of 78 second-feet from East River.

Aoocuraoy.—Stage-discharge relation slightly shifting, affected by ice during winter.
Rating curve well defined between 80 and 1,800 second-feet, somewhat uncertain
above that point. Gage read to tenths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table. Records good except during
high water, when they are fair owing to difficulty in reading gage accurately.

CooPERATION .—Gage heights furnished by United States Reclamation Service.

Discharge measurements of East River at Almont, Colo., during the year ending Sept. 30,

1917.
G Dis- G Dis-
Date. Made by— heiagﬁ‘,. charge. || Date: Made by— height.| charge.
Secd;ﬂ. Feet, | Secft.
Oct, 24 | P. V. Hodges.......... 1 Feb. 22 | T.J. Watkins_.._...... a1.10 68
Dee. 18| T.J. Watkins. .. A 108 June 7 H,W.Fear............ 2.25 938
Jan. 19 [..... L . 48.7
e Stage-discharge relation affected by ice.
Daily discharge, in second-feet, of East River at Almont, Colo., for the year ending Sept.
30, 1917.
Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
192 192 120 75 85 315 745 [ 2,060 605 175
192 175 120 75 85 315 745 | 1,710 565 175
192 175 120 76 85 255 905 | 1,600 488 175
192 175 120 75 85 255 1,020 | 1,800 488 175
192 175 120 75 85 255 | 1,140 | 1,480 450 175
192 175 120 75 85 285 962 | 1,480 450 175
192 175 120 75 85 315 1,080 | 1,250 450 175
380 175 75 75 85 315 1,180 | 1,250 415 175
232 175 75 85 315| 1,650 | 1,310 380 175
232 175 92 75 85 415| 2,170 | 1,360 380 175
232 160 100 75 100 525 | 2, 1,250 450 175
232 120 100 75 132 2,110 | 1,080 450 175
232 85 110 75 160 745 | 2,520 { 1,080 450 175
232 100 110 75 160 1 2,580 | 1,080 415 175
232 120 110 75 160 | 1,310} 2, 1,020 380 175
232 120 110 80 145 | 1,420 | 3,240 905 348 175
232 120 110 75 145 1, 3,480 | 1,020 315 175
232 120 110 75 145 1,600 3,540 905 315 175
232 120 110 75 120 | 1,480 | 3, 745 315 175
22 120 100 7% 10 [ 1,420 | 3,060 745 285 175
232 120 100 75, 132 | 1,250 | 2,940 745 178
232 120 100 75 2321 1,190 | 2,880 745 232 145
232 120 100 80 285 962 | 2,940 695 210 120
232 120 100 78 415 795 | 2,940 745 210 120
232 120 100 85 488 795 | 3,000 850 210 120
210 120 80 85 525 745 | 3,000 905 210 120
192 120 47 85 450 695 | 2,520 795 210 120
192 120 47 85 745 | 2,340 650 210 120
192 120 56 85 315 795 1 2,280 605 210 120
192 120 60 85 315 795 | 2,280 650 175 120
192 120 60 85 feeeunn.n 53 P 650 175 |........

Nore.—Stage-discharge relation affected by ice Nov. 13-14, Dec, 8-31, Mar. 1-21; discharge based on
temperature and gage-height records, discharge measur ements, and observer’s notes,
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Monthly discharge of East River at Almont, Colo., for the year ending Sept. 80, 1917.

Dischargein second-feet.
Run-off in
Month. acre-fest.
Maximum. | Minimum. | Mean.
221 13,600
142 8,450
9.0 5,960
52.9 3,250
66. 8 3,710
77.6 4,710
194 11, 500
48,100
2, 260 134, 000
1,060 65, 200
21, 200
159 9,460
456 329,000

NorE.—-Sts.?d:sc' harge reiation affected by ice Janu: and February. Discharge based on tempera-
ture and gage-height record, discharge measurements, and observer's notyes.

TOMICHI CREEK AT SARGENTS, COLO.

LocatioNn.—In NW. } sec. 28, T. 48 N., R. 5 E., at railroad bridge three-quarters
of a mile west of Sargents, Saguache County. Nearest tributary, Marshall Creek,
enters one-quarter mile above.

DRAINAGE AREA.—145 square miles (measured on forest atlas).

REecorps AvamaBrLe.—May 12 to September 30, 1917.

GaceE.—Vertical staff attached to downstream piling of railroad bridge. Read by
W. 8. Cole.

DiscHARGE MEASUREMENTS.—Made from pile bent railroad bridge. Medium and low
water measurements made by wading.

CHANNEL AND coNTrOL.—Composed of gravel, shifting; control 30 feet downstream
at small rapids of compact gravel; apparently permanent during 1917.

EXTEEMES OF DISCHARGE.—Maximum stage recorded, 4.05 feet at 6 a. m. June 16
(discharge, 622 second-feet); minimum stage, 1.7 feet at 7 a. m. September 25
(discharge, 30 second-feet).

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—A few small ditches divert water for irrigation sbove Sargents.

Accuracy.—Stage-discharge relation practically permanent; affected by ice during
winter. Rating curve is well defined between 20 and 500 second-feet. Gage
is read to quarter-tenths once daily except during high water when it is read
twice daily. Daily discharge ascertained by applying the one daily gage reading
or the mean of two daily gage readings to the rating table. Records excellent.

Discharge measurements of Tomichi Creek at Sargents, Colo., during the year ending
Sept. 30, 1917.

s

Date. Made by— pok® | chons. || Date. Made by— notae. | e,
Feet, | Secft. Feet, Scc.-;g}.’

May 12 | Robert Follansbee..... 2.08 68 || June 7| H. W. Fear............ 2,90
19 {..... L 1 T, 2.80 189 || July 19 | Robert Follansbee..... 2.38 107

187042°—21—wsp 459——S8
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Daily discharge, in second-feet, of Tomichi Creek at Sargents, Colo., for the year ending
Sept. 30, 1917.

Day.| May.| June.| July.] Aug.| Sept. Day. May. | June. | July. | Aug. | Sept.
134 170 82 44 142 495 93 59 37
126 160 82 39 170 467 89 61 34
146 130 39 427 95 59 34
190 130 76 37 415 109 57 30
235 112 70 34 192 387 93 54 30 -
192 104 64 32 170 387 82 49 30
220 104 64 37 154 348 82 49 34
257 i 59 37 140 348 89 49 34
375 140 59 37 146 313 47 34
475 170 64 34 166 250 121 47 30
483 140 64 34 146 257 130 44 37
5! 112 64 49 134 244 112 4 37
515 104 68 34 130 244 89 44 34
604 96 70 39 132 215 89 49 34
575 96 59 44 138 190 89 44 H#

128 |oeeenens 96 [T RN

Monthly discharge of Tomichi Creek at Sargents, Colo., for the year ending Sept. 30, 1917.

Discharge in second-feet. Run-off in

Month.
Maximum. | Minimum. | Mean. | 2cre-feet.

5,590
19, 900
6,820
3,640
2,130

38,100

CRYSTAL CREEK NEAR MAHER, COLO.

LocartoNn.—In sec. 35, T. 50 N., R. 6 W., at old Kruemling ranch, 300 feet above
head gate of Fruitland Irrigation Co.’s ditch, 8 miles southeast of Maher, Montrose
County. Nearest important tributary, North Fork, enters 1 mile above.

DRAINAGE AREA.—26 square miles (measured on forest atlas).

RECORDS AVAILABLE.—April 6 to September 30, 1917.

GacE.—Vertical staff attached to downstream left abutment of highway bridge; read
by V. S. Meek.

DISCHARGE MEASUREMENTS.—Made from bridge and by wading. :

CHANNEL AND coNTROL.—Channel of compact gravel; permanent. Control at small
rapids of compact gravel 40 feet downstream; permanent during 1917. Banks
will be overflowed at stage of 4 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded 3.2 feet at 8.30 p. m. June 13
(discharge, 419 second-feet); minimum stage recorded 0.02 foot September 1 and
3 (discharge, 0.1 second foot).

Ice.—Stage-discharge relatidn seriously affected by ice.

Drversions.—Above station, Cedar Canyon and Iron Springs ditch has adjudicated
decree for 50 second-feet. Below station, the Fruitland Irrigation Co.’s ditch di-
verts water into the Onion Valley reservoir.

Accuracy.—Stage-discharge relation practically permanent; affected by ice dunng
winter. Rating curve well defined below 350 second-feet. Gage read to quarter-
tenths twice daily, except during August and September when it was read about
three times weekly. Daily discharge ascertained by applying to the rating table
the mean of two daily readings, and the gage reading taken three times weekly.
For days of missing record the discharge is interpolated. Records good.
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Discharge measurements of Crystal Creek near Maher, Colo., during the year ending Sept.

30, 1917
G Dis- G Dis-
Date. Made by— w‘;ﬁ‘ charge, || Date. . Made by— heiﬁ. charge.
Feet. | Secft. Feet, | Sec/t.
ﬁpr. 8| Robert Follanshee.....| 0.33 5.4 || June 11 W.Fear........ ... 2.681 828
a8y ﬁ do... ig; 13{15 July 20 Robert Follansbee..... .09 .5

Daily discharge, tn second-feet, of Crystal Creek near Maher, Colo., for the year endmg
Sept. 30, 1917.

DODLOY ©OR®:

Day.| Apr. | May. | June. | July. | Aug. | Sept. || Day. | Apr. | May. | June.| July. | Aug. | Sept.

136 107 0.5 0.1 14 249 307 5 .3

171 84 5 .1 14 2971 307| 5 .3

206 56 .4 .1 14 332 302 3 .2

197 47 .4 .2 14 327 293 2 .2

267 24 4 .2 13 161 292 .6 .2

280 19 .4 .2 16 155 297 .5 .2

241 15 .4 2 42 149 292 .5 .2

269 12 .4 .2 63 141 281 .5 .2

399 13 .4 .4 99 126 267 .8 2

405 10 .4 .5 187 131 259 .5 .2

387 10 .4 1 155 125 245 .4 .2 9

371 12 .4 2 94 123 225 .5 .2 12

395 9 .4 2 71 125| 216 .8 .2 15

399 9 .4 2 29 70 131 205 .8 .2 15

365 7 .4 2 . 62 129 173 .6 .2 15
- O PO 139 |....... .6 I T P,

Monihly discharge of Crystal Creek near Maher, Colo., for the year ending Sept. 30, 1917.

Discharge in second-feet. -

Month.
Maximum. | Minimum. | Mean.

LEROUX CREEK NEAR LAZEAR, COLO.

LocartioN.—In sec. 33, T. 13 8., R. 93 W., at highway bridge about 8 miles north of
Lazear, Delta County. No important tributary within several miles.

DRrAINAGE AREA.—H2 square miles (measured on forest atlas).

RECORDS AVAILABLE.—May 15 to July 20, 1917.

Gace.—Vertical staff fastened to downstream side of left bridge abutment; July 20,
1917, gage moved to face of abutment and datum lowered 0.40 foot; read by J.
E. Hansen.

DiscEARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND coNTROL—Channel composed of gravel and boulders, very rough;
control 50 feet downstream, apparently permanent during 1917.

EXTREMES OF DISCHARGE. —Maximum stage recorded 3.95 feet at 7.30 p. m., June 17
(discharge, 1,420 second-feet).

ice.—No data.
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Diverstons.—Adjudicated decrees for diversion of 55 second-feet from Leroux Creek
above station. Of this 33 second-feet are for diversion out of the drainage basin.
Below, adjudicated decrees for 290 second-feet.

Accuracy.—Stage-discharge relation apparently permanent. Rating curve well
defined below 800 second-feet. Gage read to quarter-tenths twice daily. Daily
discharge ascertained by applying mean daily gage height to the rating table.
Records good.

CoorgraTION.—Daily gage heights furnished through courtesy of Mr. J. E. Hansen.

Discharge measurements of Leroux Creek near Lazear, Colo., during the year ending Sept.

80, 1917.
Date. Made by— hgl;%%. chI;irsg-e.
‘eet. Sec.-ft.
May 15 | Follanshee and Getty. 2,13
June 10 | H. W. Fear. ... ...ooieiiiieiiacaaaaan .- 3.15 808
July 20 | Baily and Getty 1.31 59

Daily discharge, in second-feet, of Leroux Creek near Lazear, Colo., for the year ending
Sept. 80, 1917. ‘

Day. May. | June. Day. May. | June. Day. May. | June.
263 | 1,060
266 | 1,100
270 | 1,
270
235 875
126 750
126 705
101 298

77 282
88 282
83 |eeieeens

Norte.—No gage-height record May 16-17, 20, 22, and June 24; discharge interpolated.

Monthly discharge of Leroux Creek near Lazear, Colo., for the year ending Sept. 30, 1917.

Discharge in second-feet.
Run-offin
Month. acre-feet.
Maximum. | Minimum. | Mean.
MAY 1531 it ciiiciceieieeceaaaccaene—aaan + 310 77 210 7,080
TUDC. cveeeeeemeeeeaeaeeeam e ee e e smenama e eeaen 1,300 90 735 43,700

SURFACE CREEK AT CEDAREDGE, COLO.

LocaTioNn.—About sec. 29, T. 13 8., R. 94 W., at Cedaredge, Delta County. Nearest
tributary, Mill Creek, enters 4 miles above.

DRAINAGE AREA.—43 square miles (measured on forest atlas).

RECORDS AVAILABLE.—May 16 to September 30, 1917.

Gaae.—Lallie water-stage recorder referred to vertical staff fastened to right concrete
abutment of footbridge 400 feet upstream from highway bridge in Cedaredge.

DiscHARGE MEASUREMENT.—Made from footbridge at gage section.

CHANNEL AND coNTROL.—Channel of small boulders; control is old concrete weir
located 12 feet downstream. Channel behind control is filled with boulders and
gravel. Above stage 0.7 foot water flows through an overflow channel which
may shift somewhat.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year 1.75 feet on June
24 (discharge, 550 second-feet); minimum discharge, 0.10 foot September 29 and
30 (discharge, 2second-feet).
Ice.—No data. Flow was very small ag most of it is stored during winter.
Drversions.—Adjudicated decrees for diversions of 142 second-feet from Surface
Creek above station of which 67 second-feet are for diversion out of the drainage
bagin. Below, adjudicated decrees for 272 second-feet.
Rrcuramion.—Alternate melting and freezing of snow in mountains caused diurnal
fluctuation during spring. Adjudicated decrees for storage of 8,140 acresfeet on
headwaters of Surface Creek. The release of this flow during irrigation season
changes the natural flow.
Accuracy.—Stage-discharge relation apparently permanent. Rating curve well
defined below 500 second-feet. Gage read to hundredths twice daily May 16 to
June 29. The water-stage recorder gave fairly satisfactory results June 30 to
September 30, except for occasional short periods as explained in the footnote.
Daily discharge ascertained by applying to the rating table the mean daily gage
heights, obtained from two daily readings and from inspecting the gage-height
graph. Records good.

Discharge measurements of Surface Creek at Cedaredge, Colo., during the year ending Sept.

30, 1917.
_ G Dis- _ Dis-
Date. Made by hoioh. | chargo. | Date- Made by hng?i. chatge.
Feet, | SecHt. Feet. | Sec.ft.
Apr. 26 | H.C. Getty............ 0.78 68 | July 19 Bai(l‘y and Getty.......| 0.84 73
y 16 | Follansbee and Getty..] 1.32 220 H.C. Getty.....o...... .38 15.5
June 8| H. W. Fear............ 1.68 486

Daily discharge, in second-feet, of Surface Creek at Cedaredge, Colo., for the year ending
Sept. 80, 1917.

Day. | May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
106 226 35 40 304 362 104 14 9
125 188 33 32 330 378 108 13 8.3
210 159 31 18 338 410 12 7.5

138 32 22 254 410 75 12 6.7

265 130 28 16 201 362 82 1 5.9
278 116 20 16 174 317 8 17 5.1
324 110 22 15 232 362 75 4.3
346 108 24 13 165 410 82 52 3.5
410 128 21 9 170 550 77 54 3.5
394 138 21 8 147 455 68 52 35
394 1569 22 14 135 378 64 52 3.2
370 150 15 1 135 346 48 52 2.9
378 14 15 12 138 346 39 48 2.3
362 108 15 12 136 278 34 56 2.0
394 110 15 11 122 35 45 2.0
18 [eecnn.ns 39 42 |.......

Notr.—No gage-height record Aug. 16-19, 26, Sept. 17-22 because water-stage recorder was out of order;
discharge 1nterpom§§ﬁh ue <6, 5o
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Monthly discharge of Surface Creek at Cedaredge Colo., for the year ending Sept. 30, 1917.

Discharge in second-feet. .
Run-off in
Month. acre-feet.
Maximum .| Minimum.} Mean.

104 6,160
841 20,300
103 6,330
29.5 1,810
10.7 637
.......... 35,200

UNCOMPAHGRE RIVER AT OURAY, COLO.

Locarion.—River: In sec. 31, T. 44 N., R. 7 W., in box canyon a short distance up-
stream from highway bridge half a mile south of Ouray, Ouray County. Nearest
tributary, Canyon Creek, enters 150 feet below; nearest tributary above is Bear
Creek. :

Power-house flume: In tailrace of power-house flume in Ouray, about 100 feet
upstream from entrance to river. Water diverted from Uncompahgre River
above river station.

DrAINAGE AREA.—44 square miles (measured on topographic map).

RECORDS AVAILABLE.—January 25, 1911, to September 30, 1916, for river station and
February 25 to September 30, 1917, for power-house flume. Beginning October
1, 1916, combined daily flow for river and flume are given as the intermittent
operation of the latter causes low-water flow in river to fluctuate to such an
extent that the one daily gage height does not represent the mean daily stage.
From January 7 to March 17, 1908, records were kept at dam of Ouray Electric
Light & Power Co., 1 mile south of present station, and were furnished through
courtesy of Wheeler and Whinnerah.

GagE.—River: Vertical staff attached to rock cliff at left side of stream 150 feet above
mouth of Canyon Creek.

Power-house flume: Vertical staff fastened to side of wooden flume just below
power house. Both gages read by T. J. Watkins, forest ranger.

DIsCHARGE MEASUREMENTS.—River: Made from footbridge at gage or by wading.

Flume: Made from footbridge just below gage.

CHANNEL AND CONTROL.—River: Channel composed of small boulders and is rough
and shifting. Control short distance downstream, will shift somewhat after high
water; station is in box canyon with high vertical walls.

Flume: Control is plank nailed across bottom of flume at lower end. Ele-
vation of crest 0.9 foot; stage-discharge relation permanent.

EXTREMES OF DISCHARGE.—River: Maximum stage recorded during year 4.3 feet
from high-water mark on gage during nights of June 19 and 30 (discharge, 1,130
second-feet); data insufficient for determining minimum discharge.

Ice.—Stage-discharge relation not affected by ice as warm springs keep the stream
open.

Drversions.—No diversion above station other than pipe line the flow of which is
included in these records.

REcuLATION.—None.

Accuracy.—River: Stage-discharge relation slightly shifting; not affected by ice.
Rating curve well defined between 4 and 600 second-feet. Gage read to hun-
dredths once daily, and during certain periods of high water itisread twice daily.
The maximum stage which occurs during night is also determined from water
marks,
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Flume. Stage-discharge relation practically permanent; not affected by ice.
Ratmg curve well defined below 20 second-feet. Gage read to hundredths once
a day.

Daily discharge ascertained by adding the daily discharge of the river and
flume together, and this gives the total discharge of the river. Records good.

Discharge measuremenis of Uncompahgre River at Ouray, Colo., during the year ending
Sept. 30, 1917.

Gage | Dis- G Dis-
Date. Made by— hei’;it. charge, || Date. Made by- height.| charge.
{t Feet, | Sec.t.

Oct. 22 42.6 || June 4 ’1‘. J. Watkins.... Jd2.00 189
Nov. 11 28.4 12 do 2.70 | 38
Jan. 8. 19.0 || July 30 |. 1.80| 140
Feb. 10 25.5 || Sept. 19 94l . 157

Discharge measurements of power-house flume at Ouray, Colo., during the year ending
Sept. 30, 1917.

[Made by T. J. Watkins.]

Gage | Dis- - Gage | Dis- Gage | Dis-
‘D”t"' height.| charge. Date. height.| charge. Date. heigit. charge.
Jan. 8....oeennnnn 0.80 | 2.13 || Apr.6........... 4 L15) 9.10 ) Apr.6.......... 1.25] 112
Feb.10........... 45| 92 DO eaaninan 1.20| 10.3 || Sept.19.......... .40} 14.2
Daily discharge, in second-feet, of Uncompahgre River and power-house-flume at Ouray,
Colo., far the year ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
13 10 45 97| 650 144 20

13 150 47| 106 e05| 114 29

12 15 47| 137| 560 86 33

1 15 49| "309 | 500 86 20

1 14 52| 200 480 86 P

ul | | 15| w0l s 2

1 16 44| 281 500 78 25

12 24 38| 417 385 70 24

13 26 38| 560 332 67 26

13 29 36| 440 332 64 23

13 30 46| 515) 338| 70 30

13 38 560 78 29

13 38 59| 605| 289 85 20

15 49| 163 845| 25| 102 4

15 47 226 795 275 76 32

15 42| o281 795) 247 65 32

17 293 | 805| 247 63 30

17 35| 2719| 885| 104 63 29

17 23| 198| 745| 194 55 8

17 18| 131 795| 194 48 27

17 29| 112! 795| 181 44 26

16 33| 100 895| 160 43 2

15 40| 107| 70| 169 41 24

16 49| ‘94! 70| 146 41 23

16 57 94| s45| 146] 39 p-3

17 63 845} 146 37 2

17 107 895| 194 36 25

19 52| 106 s845| 157 36 25

2 49| 106| 945| 135 35 23

31 49] 106| 845| 135 29 22

19|....... 106 |..-.... 146 29 ...




120 SURFACE WATER SUPPLY, 1917, PART IX.

Daily discharge, in second-feet, of power-house flume at Ouray, Colo., for the year ending
Sept. 30,1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug. | Sept.

) . 0.4 0.4 12.4 4.71 12.4 9.9 3.0 1.1 0.0 15 9.0 2.0

2. . .4 41 12,41 11.6| 12.4 9.9 3.0 1.1 .0 15 9.0 8.8

3 .4 41 12,4 11.8| 12.4 9.9 3.0 1.1 .0 15 9.0 8.8

4 .4 41 12,41 11.6| 12.4 9.9 3.0 .8| 15.0 0 9.0 8.8

5 .4 40 12,4 3.0 12.4 9.9 2.1 .8 | 15.0 0 9.0 9.0

.4 4] 12,4 3.0 .9 9.9 2.1 .81 15.0 0 9.0 9.0

4 .4 8.4 3.0 .9 9.9 2.1 .5 150 0 9.0 9.0

.4 .4 4.7 3.0 .9 9.9 2.1 .51 15.0 0 9.0 9.0

.4 .4 4.7 3.0 .9 9.9 1.1 .51 15.0 9 9.0 9.0

.4 -4 4.7 2.1 .9 9.9 1.1 1.1 .0 9 9.0 9.0

.4 4 4.7 2.1 .9 9.9 1.1 0] 15.0 15 9.0 9.0

.4 .4 4.7 2.1 9.9 9.9 1.1 150} 15.0 15 8.6 9.0

4 4.7 4.7 3.0 9.9 9.9 1.1 150 150 9 8.6 9.0

.4 4.7 4.7 3.0 9.9 3.0 1.1| 150} 150 9 8.6 .0

17.6 4.7 4.7 3.0 9.9 3.0 1.1 15.0| 150 9 8.6 9.0

.4 4.7 4.7 .4 9.9 3.0 1.1 150 15.0 9 8.8 9.0

41 16.7| 12.4 4.7 9.9 3.0 1.1] 13.3| 15.0 9 8.6 9.0

14.2 .4 4.7 3.0 9.9 3.0 11| 13.3] 15.0 9 8.8 9.0

.4 .4 4.71 11.8 9.9 3.0 1.1 13.3] 15.0 9 8.6 13.3

20 4 4] 4.7 1.1 9.9 3.0 1.1 15.0| 15.0 9 8.8 13.3
21 .4 .4 4.7 1.1 9.9 3.0 1.1]| 15.0] 15.0 9 8.8 13.3
22, 16.7 .8 4.7 1.1 9.9 3.0 1.1 11..6| 15.0 0 8.8 13.3
23. 16.7 -4 4.7 13.3 9.9 3.0 1.1 9.9 0 9 8.8 13.3
4. 14.2 .4 4.71 13.3 9.9 3.0 1.1} 150 .0 9 8.8 14.2
25, i 2.8 .4 4.7) 13.3 9.9 3.0 1.1 15.0| 150 9 9.0 14.2
26. 4 -4 4.7| 18.3 9.9 3.0 1.1} 150 150 9 9.0 14.2
27 4 124 4.7| 13.3 9.9 3.0 1.1 9.9 ] 15.0 9 9.0 14.2
28 -4 .4 4.7 13.3 9.9 3.0 1.1 .0] 15.0 9 9.0 14.2
29 4 .4 4.7 . . 3.0 1.1 0] 15.0 9 2.0 13.3
30 .4 .4 4.7 3.0 1.1 .01 15.0 9 9.0 13.3
3 - 3N P 4.7 3.0 [cennn.. X1 R 9 9.01.......

Combined monthly discha“?gc of Uncompahgre River and power-house-flume at Ouray,

Colo., for the year ending Sept. 30, 1918.
Discharge in second-feet.
Month. 1 second-feet Run-off in
Maximum. | Minimum. | Mean. | 3cre-feet.
October.... 256 29 95.0 5,840
November 38 17 28.7 1,710
December. 27 10 20.8 1, 280
January. 24 8 16.8 1,030
February 25 12 17.1 950
March... 31 11 15.5 953
April... 83 10 34.1 2,030
AY.... 293 36 106 8,520
June. . . 945 97 621 37,000
Tuly.... 650 135 203 18,000
August.... 144 64.4 3,960
September 41 22 27.4 ,630
The year. 945 8 112 80,900

Monthly discharge of power-house flume at Ouray, Colo., for the year ending Sept. 80, 1917.

Di rgein s -feet. .
scharge in second-feet Run-oft in
Month. acre-feet.
Maximum.| Minimum. | Mean. -
17.6 0.4 2.97 183
16.7 .4 1.92 114
12.4 4.7 6.49 399
13.3 .4 6.85 421
12.4 .9 8.42 468
9.9 3.0 5.89 362
3.0 1.1 1.49 89
15 .0 7.41 456
15 0 12.0 714
15 . 8.23 506
9 8.6 8.86 545
14.2 .0 10.6 631
| 17.6 .0 8.75 4,800 °
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UNCOMPAHGRE RIVER BELOW OURAY, COLO.

LocatioNn.—In sec. 30, T. 44 N., R, 7 W. New Mexico- principal meridian, near lowest
bridge in Quray, Quray County, a third of a mile below railroad station, below
all tributaries in Quray.

DRrAINAGE AREA.—76 square miles (mep,sured on topographic maps)

RECORDS AVAILABLE.—May 12, 1913, to September 30, 1917.

Gage.—Gurley water-stage recorder installed March 28, 1917, referred to vertical
staff attached to rock cliff 500 feet above bndge ‘This gage has been used since
March 22, 1916, and is read by T. J. Watkins, a forest ranger. Original gage,
vertical st,aﬁ attached to downstream side of rjght bridge abutment, was used
prior to March 22, 1916.

DISCHARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND CoNTROL.—Channel composed of coarse gravel and small boulders;
fairly permanent during 1917; no well-defined control. Banks will not be over-
flowed except at extreme thh-water stage of 6.5 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.3 ‘oot at 2.30
p. m. June 18 (discharge, 2,330 second-feet); minimum stage, 1.10 feet December
8-10 (discharge, 24 second-feet).

Ice.—Stage-discharge relation not affected by ice. Warm springs keep the river from
freezing.

Drversions.—All diversions returned to river above station except one of 5.2 second-
feet from Qak Creek.

Recuvarion.—None.

Accuracy.—Stage-discharge relation shifts slightly; not affected by ice. Rating
curve used October 1 to March 27 well defined between 20 and 200 second-feet,
and curve used March 28 to September 30 well defined between 30 and 700 second
feet; above 700 second-feet the rating curves are poorly defined. Gage read to
hundredths once daily October 1 to March 27. From March 28 to September 30
the operation of the water-stage recorder was satisfactory. Daily discharge ascer-
tained by applying to the rating table the one daily gage height, or the mean
daily gage height determined by inspecting gage-height graph. For the period
when gage was read once daily the records are only fair because of the rapid
fluctuations of stage; records excellent for remainder of year.

Discharge measurements of Uncom(])ahg‘ge Rzgzr 1bgelow Ouray, Colo., duﬁng the year
ept 17

Date. Made by— 1o | ol || Date. Made by— neteky. | chacge.
Foa, | Sect. Fea. | Secgt
1.98 10° June 4| 7T.7, Watkins .......... 2.74
2,08 100 1 do. ....) 38.46
1.70 64 July 381 2.64 B7
128| 0.9 Bopr. 19 1.58 62
1.24 32.2
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Daily discharge, in second-feet, of Uncompahgre River below Ouray, Colo., for the year
ending Sept. 30, 1917.

" Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
59 63 40 34 28 28 41 100 169 | 1,400 228 79
61 63 40 33 28 26 38 103 178 | 1,140 202 7%
61 63 40 33 28 24 35 104 254 | 1,150 185 74
63 63 40 32 28 24 39 105 33111, 180 73
54 63 40 32 28 24 51 96 340 875 180 72

274 63 40 32 28 26 91 288 835 180 72
202 63 28 32 20 26 46 362 | 1,000 180 73
222 59 24 30 29 26 20 546 958 162 73
193 58 24 30 29 26 83 84 795 875 154 71
160 54 24 34 29 26 7 88 795 875 173 69
193 54 35 39 29 26 69 98 755 | 1,000 198 86
176 54 35 32 30 26 86 108 915 835 239 91
156 35 38 32 30 26 104 145 | 1,040 755 270 88
142 38 38 26 29 26 248 | 1,180 680 225 84
135 39 38 28 28 26 8 3311 1.320 810 198 75
135 40 37 32 28 26 70 362 | 1,450 610 173 72
122 42 32 27 27 67 405 | 1,450 545 169 66
110 42 39 33 28 27 63 410 ] 1,680 515 147 62
40 39 31 28 27 56 319 | 1,400 578 134 62

96 40 34 32 29 28 66 1,360 485 120 60
110 40 31 29 202 | 1,450 430 114 59
1 40 32 27 116 192 | 1,400 430 108 58
84 39 32 26 198 | 1,450 430 102 58
84 39 33 26 143 190 | 1,540 405 98 55
122 39 27 158 178 | 1,500 371 94 54
110 39 34 27 139 162 | 1,500 380 92 70
39 34 28 116 150 | 1,540 405 106 58

94 39 34 52 ¥ 169 | 1,580 295 102 54
73 39 34 69 94 188 | 1,580 267 92 53
73 39 35 60 96 185 | 1,500 278 86 54
63 ....... 35 47 Joeennnn 178 ... 2607 8 .......

Monthly discharge of Uncompohgre River below Ouray, Colo., for the year ending Sept.

30, 1917.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
October.. 274 54 120 7,380
. 63 35 47.6 2,
40 24 34.8 2,140
39 26 31.0 1,910
38 2% 29.5 1,640
69 24 30.3 1,860
158 35 82.4 4,900
410 84 181 11,100
1,680 169 { 1,050 62, 500
1,400 260 | 669 41,100
0 83| 154 9,4
o1 53 68.3 1
1,680 24 151,000

UNCOMPAHGRE RIVER AT COLONA, COLO.

LocatioN.—In sec. 17, T. 47 N., R. 8 W., half a mile east of Colona, Ouray County.
No important tributary within several miles. ,

DRAINAGE AREA.—475 square miles, approximately (measured by United States
Reclamation Service).

RECORDS AvVAILABLE.—April 6 to September 30, 1917.

Gaee.—Vertical staff read by Mrs. Rosa Osborn.

Di1SCHARGE MEASUREMENTS.—Made from suspension footbridge near gage.

CHANNEL AND CONTROL.—Somewhat shifting.
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ExTREMES OF DISCHARGE.—No data.

Ice—No data as station is discontinued during winter.

Drversions.—Only a few.small diversions above station.

CoopreraTiON.—Daily-discharge record furnished by United States Reclamatwn
Service.

Discharge measurements of Uncompahgre River at Colona, Colo., during the year ending
Sept. 80, 1917.

Ga; Dis- . [¢] Dis-
Date. Made by: height. | charge, || Date- Made by . height. | charge.
Feet, | Secft. . Feet. | Sec.-ft
Apr. 11 1.4 196 || July 20 | Chester Hill............ 2.12
25 2.0 565 25 |....- L ¥ S ...} 1.90 580
May 17 2.62 742 || Aug. 2| Hilland Getty.. 1.70 460
25 2.20 496 7 | Chester Hill. ... . 1.50 | 343
June 11 2.8 1,070 22(..... d0uuennn..-. 1.30| 2n
16 3.32 1,880 28 ..... Lo 1 S ...p 113 204
25 3.22 1,950 || Sept. 5 |..... [+ 7 DU, .- .90 107
July 16 2.26 930 10 | Hilland Getty .95 120

Daily discharge, in second-feet, of Uncompahgre River at Colona, Colo., for the year ending
Sept. 80, 1917.

Day. | Apr. | May. | June. | July. | Aug. { Sept. || Day. | Apr. | May. | June. | July. | Aug. | Sept.

246 538 | 1,610 430 127 §1 16....] 182 7551 2,270 860 460 110
498 1 1,440 430 110 ){17....1 175 800 | 2,270 750 460 110

349 563 | 1,220 400 110 {1 18....| 175 762 | 2,320 750 400 110
e73 im0 375] 110fi19....| 1s6| 725{20701 85| 30| 110

338 704 | 1,000 375 10 [ 20....f 145 584 { 1,700 750 305 110
323 642 910 375 110 235 548 | 1,800 580 285 110
349 e642{1,040( 350 110 208 | 553{1,700 | 580 | 265 110
313 739 | 1,040 350 110 338 553 | 1,800 545 222 110
283 11,230 990 285 110 385 548 | 1,900 559 222 110
283 | 1,450 941 305 110 495 521 | 1,900 545 222 110
283 | 1,230 | 1,120 | 327 127 385 | 495 | 2,270 183 110
283 1,230 [ 1,450 | 375 127 385 | 428|1,800| 723| 183] 110
338 {1,450 | 1,150 705 127 349 415 | 1,800 620 183 110
459 {1,720 | 1,070 485 145 298 428 | 1,700 510 183 110
642 1 1,830 925 460 127 338 2(1)52) 1,290 620 14!'5) 110
wemeee| 415 |....... 145 . ......

NOTE. —F1gures have been changed slightly to conform with rules of computation followed by the U. 8,
Geological Survey.

Monithly discharge of Uncompahgre River at Colona, Colo., for the year ending Sept. 30,
1917.

Discharge in second-feet.
Month. Run-off in

acre-feet.
Maximum. | Minimum.| Mean.

UNCOMPAHGRE RIVER AT MONTROSE, COLO.

LocatioNn.—In sec. 31, T. 49 N., R. 9 W. New Mexico principal meridian, at highway
bridge one-fourth mile west of Montrose, Montrose County. Nearest important
tributary, Happy Canyon Creek, enters about 2 miles below,
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DRAINAGE AREA.—565 square miles.

RECORDS AvamLABLE.—April 22, 1903, to September 30, 1917,

Gage.—Vertical staff attached to bridge; read by L. R. Allen.

DiscHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND cONTROL.—Channel composed of sand and gravel; shifts occasionally.

EXTREMES OF DISCHARGE.—No data.

Ter.—Although ice forms along the banks during winter, river is not frozen over.
Observations, however, are discontinued.

Diversions.—Uncompahgre River is so overappropriated that the United States
Regla.mation Service has constructed a tunnel and canal to divert 1,300 second-
feet from Gunmison River into the Uncompahgre above Uncompahgre.

CooPERATION.—Daily-discharge record furnished by the United States Reclamation
Service.

Discharge measurements of Uncom e River at Montrose, Colo., during the year ending
&, pt. 80, 1917 "
. ept. 30, . :

Date. Madeby— |88 | Di= | Date. Madeby— |18 | orve.
Sec.-ft.
Oct. 9 271 || July 18
Apr. 13 - 70 || Aug. ?7,
5y 223 .
June 4 616 || Sept. 24
14 991

Daily discharge, in second-feet, of Uncompahgre River at Montrose, Colo., for the year
ending Sept. 30, 1917.

Day. ' Oct. | Apr. | May. | June. | July. | Aug. | Sept.

124 27| 223| 86| 7s2| 237 112
202 s6] 17| 243! e25] 185 80
281 49| 300 321| 00| 112 535
355 63 7| 415 705( 266 535
258 48] 215 730 251 479
28| 15| 185| 1,280 1,200 3
306| 101] 160 755 1,160 49 380
305| 124] 18| 85| 79 330 415
202| 186 266] 80| 05| 823 395
202] 197| 535| 1,100 650| 577 360
28| 160| 870 1,680| 990( 197 367
208| 125 756| 1,280 8| es0 3
264! 137 900 1,630( 650 330 367
23| 177| 798| 1,80 77| 137 360
238 43| 6s0| 1,550 577 377
129 27| 317} 1,100| es0] 287
85 49| 815{ 1,240| 53| 330 300
94| 185| 9237| 1,200/ 543] 315 266
s9| 197| 452| 1,280 470 330 283
94| = 336 1,370 316| 345 266
94| 345| 821 1,360 300 251
94| 283| 177| 1,450{ 556| 283 160
89| 266 148| 1,180] 600| 283 90
94| 185{ 197 1,200 452 300 56
78| 172| 215| 1,280 435| 330 266
64| 12| 21| 1,550] 452 315 300
64 [ceennns. 384 [l 402 300)........

Note~—Figures have been changed slightly to comply with rules of computation followed by the U. 8.
Geological Survey.
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Monthly discharge of Uncompahkgre River at Montrose, Colo., for the year ending Sept. 30,
. 1917.

Discharge in second-feet.
Run-off in
Month. - acre-feet.
Maximum. | Minimum. | Mean.
396 52 169 10,400
348 27 136 8,000
900 17 342 21,000
1,850 243 1,050 62, 500
1,320 315 712 43,800
822 49 303 18,600
650 56 332 19,800

UNCOMPAHGRE RIVER NEAR DELTA, COLO.

Location.—In T. 15 8., on line between Rs. 95 and 96 W., at highway bridge 2 miles
south of Delta, Delta County. No tributaries below statlon and none for several
miles above,

DRAINAGE AREA.—1,130 square miles,

RECORDS AVAILABLE.—April 29, 1903, to September 30, 1917.

Gace.—Vertical staff; read by Mrs. W.J, Lance. Original gage was located at a high-
way bridge one-fourth mile above Denver & Rio Grande Railroad bridge; moved
to latter bridge November 17, 1903; replaced by an inclined gage installed near
bridge April 21, 1904, which was used until November, 1906, when a staff gage
was placed at present site. April 16, 1910, a new gage was installed at slightly’
different datum. No determined relation between gages at the various sites.

DiSCHARGE MEASUREMENTs.—Made from bridge.

CHANNEL AND coNTROL.—Channel composed of silt and gravel. Banks are not sub-
ject to overflow. Control shifts at intervals.

EXTREMES OF DISCHARGE.—No data.

Ice.—Although ice forms along banks and- slush ice frequently occurs, the stage-
discharge relation is probably not materially affected thereby; observations,
however, are discontinuéd during winter.

Diversions.—Ditches above station divert the normal flow during irrigation season;
records represent largely return seepage water.

REecuraTION:—NoOne.

CooPERATION.—Daily-discharge record furnished by United States Reclamatlon
Service, which maintains the station.

Discharge measurements of Uncompahgre River near Delta, Colo during the year ending '
Sept. 30, 1917.

G Dis- . G Dis-
Date. Made by heigﬁ. charge, || - Date Made by hei‘;i?;. charge.
Feet. | Sec.ft. Feet, | Secft.
Apr. 14 | Hilland Chase......... 2.32 393 July 31 Chester Hill 2.07 272
ay 8 | Chester Hill..... .| 2.65 533 || Aug. 2 do . 1.58 12
June B 1}..... do........ .| 3.20 749 || Sept. 21 2.17 266
July 12 ..... L L 2.62 47§ 1
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Daily discharge, in second-feet, of Uncompahgre River neer Delta, Colo., for the year ending
Sept. 30, 1917.

Day. Oct. | Apr. | May. | June. | July. | Aug. | Sept.
180 432 337 769 112 103
190 373 337 167 103
182 489 356 445 124 108
166 426 337 420 124 96
141 642 420 318{, 126 90
141 458 460 215 112 89
152 545 511 215 84
143 475 267 59 112
200 397 248 248 74 97
260 7 333 345 96 86
2156 318 520 337 169 ki
182 302 326 248 109
230 403 497 209 648

465 470 337 397 48
305 716 681 200 197 267
252 865 800 164 474 195
210 916 675 102 218
257 841 675 105 105 319
150 755 865 87 87
130 624 479 91 95 248
126 420 384 103 136 224
160 307 737 103 96
285 333 675 kil 95 248
332 768 77 103 224
358 333 762 84 109 270
462 245 675 90 112 314
503 189 875 102 112 158
349 156 622 95 103 129
419 277 577 86 103 153
452 277 648 245 103 287
weasane 215 |.eeenenn 108 {..covn--

Monthly discharge of Uncompahgre River near Delta, Colo., for the year ending Sept. 30,
1917.

Discharge in second-feet. .
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.

October 1-28. . ... oo 700 102 364 20,200

1‘Ad‘gﬂl....... ...... . 503 126 248 14,800
y.. .- . 916 . 156 451 27,700
June.. 865 248 537 32,000
July.. 769 77 230 14,100
Augus 648 59 163 10,

September 356 48 170 10,100

MILL CREEK NEAR MOAB, UTAH.

Locarion.—In sec. 8, T. 26 8., R. 22 E., about a quarter of a mile above dam, three-
quarters cf a mile above power plant of Moab Light & Power Co., half 2 mile below
mouth of Dry Fork, 14 miles above confluence with Pack (Deep) Creek, and 2
miles southeast of Moab, Grand County.

DRAINAGE AREA.—T76 square miles. .

RECORDS AVAILABLE.—October 24, 1914, to June 28, 1917.

Gage.—Vertical staff on left bank; read by Bruce Cox and Peter Shumway, operators
at the plant.

DiscHARGE MEASUREMENTS.—Made by wading in the vicinity of the gage.

CHANNEL AND CONTROL.—Stream bed rocky and banks high. Control is a rock ledge
a few feet below the gage and should be fairly permanent. Stage of zero flow about
—0.2 foot,
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 3.5 feet at 11
p. m. October 7 (discharge not computed); minimum stage recorded, 0.44 foot,
March 17 (discharge, 4 second-feet). .

1915-1917: Maximum and minimum stages recorded occurred in 1917.

IcE.—Stage-discharge relation affected at times by ice.

Drversions.—No definite information. :

RecuraTion.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well defined
between 7 and 50 second-feet. Gage read to hundredths two or three times a week.
Daily discharge determined by applying gage height to rating table. No esti-
mates made for days on which gage was not read, and data considered insufficient
for computing monthly means. Records fair.

Discharge measurements of Mill Creek near Moab, Utah, during the year ending Sept.
30, 1917.

Date. Made by— ' hgﬁx‘%. ch]?a:'sg-&

Feet, Sec.ft.

Dec. 9 20.76 2.6
Mar. 7 .76 214
Tuly 2 74 28

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Mill Creek near Moab, Utah, for the year ending Sept.

1

Day. Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. | June.

NoTE.—Mean discharge estimated on account of ice as follows: Dec. 10-21, 10 second-feet: 23-31, 14
second-feet; Jan. 1-5, 16 second-feet; 24-26, 12 second-feet; and Jan. 28 to Feb. 2, 12 second-feet. Gage
not read on days for which no dischargeis given. Short flood on Oct. 7 reached a stage of 3.5 feet but dis-
charge was not computed due to uncertainty of rating curve at stages above 1.5 feet,
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SAN JUAN RIVER BASIN.
SAN JUAN RIVER NEAR BLUFF, UTAH.

LocatioN.—In sec. 7, T. 42 8., R. 19 E., at suspension bridge about a quarter of a
mile from Spencer’s trading post at Goodridge, a quarter of a mile below Gypsum
Creek, 6 miles below Lime Creek, and 25 miles southwest of Bluff, San Juan
County. )

DRAINAGE AREA.—24,000 square miles.

REcORDS AVAILABLE.—Qctober 30, 1914, to September 30, 1917, when station was
discontinued.

Ga@E.—Chain gage on right bank about 150 feet above the suspension bridge; read
by A. H. Spencer. Gage was moved upstream about 50 feet and datum changed
March 4, 1916.

DiscHARGE MEASUREMENTS.—Made from a cable 200 feet below the bridge.

CHANNEL AND cONTROL.—Bed composed of shifting sand. Stream confined between
rock walls; one channel only. Stage of zero flow is about minus 2 feet. Control
probably a rock ledge three-eighths mile below gage.

EXTREMES OF DISCHARGE.—1915-1917: Maximum stage recorded, 18.1 feet at 2
p. m. October 15, 1916 (discharge, 31,400 second-feet); minimum discharge, 199
second-feet at 9 a. m. December 10, 1916.

Ice.—Stage-discharge relation not seriously affected by ice.

DiversioNs.—No diversions between Bluff and the gaging station. Considerable
water is diverted farther up the stream.

Recurarton.—Regulation of the stream probably does not affect the diurnal flow
at the gage.

Accuracy.—Stage-discharge relation not permanent; not seriously affected by ice.
Rating curve well defined for range in gage heights. Gage read to hundredths
once daily. Daily discharge determined by applying gage heights to rating
table and by indirect method for shifting control. Records good.

- Discharge measurements of San Juan River near Bluff, Utah, during the year ending
Sept. 30, 1917.

Date. Made by— P 4 ehlx)lir;:e. Date. Made by— hm- ch]:l;e

Apr. 11
P 18
25
June 18

July 2
y8
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Daily discharge, in second-feet, of San Juan River near Bluff, Utah, for the year ending
Sept. 30, 1917. .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
1..... ... 1,8%0f2010| 6] 596{ 725]1,420| 5,000| 8,78 | 7,490 | 14,700 | 5,310 | 1,58
2.l 1 1,020 | 1,000 | 628| 506|127 | 4130 | 7850 | &'210]14]200| 4,700 | 1,540
3.l 1,740 | 1,830 | "900| 725| @60 [ 1,060 2,910 6,960 | 6,620} 14,000 | 4,130 1,500
4 1,020 | 1,830 [ 1,060| s23| 502 ‘w90 | 2500 6,960 | 6.790 | 12,700 | 3,610 | 1,580
5.l 20190 | 1,830 | 1,130 | 700 | 410 823 | 2490 | 6,450 | 7,670 | 11,800 | 3,370 | 1,620
6...... .. 2,491,740 1,060 790] 33| 58| 2,100] 6,70 9,550 | 11,000 [ 3,250 | 1,420
70 14,000 | 1,660 | ‘9281, 725{ 506| 790 2,500 | 6,790 | 10,800 | 9,950 | 3,130 | 1,420
ou 1900 | 1660 | 2| oo| 46| 5| 10| oo | 1v a0 | 10,400 | 2600 | 1 i
100,777 14700 | 1,660 | 199 | 823 | 1,130 | 856 | 4)550 | 6,620 | 127900 | 10,200 | 2690 | 1,340
Mo 25,300 | 1,500 | 350 | 923)1,130| 923 | 6,450 8,400 | 15,900 | 9,750 | 2,490 | 1,340
120000000 17,900 | 1,500 231,270 923| 5310 | 8,500 | 17,400 | 9,160 | 2,490 | 1,740
18,0000 19,200 | 1,340 | 204 | 9090 | 1,340| 890 | 5,150 | 8,590 | 16,600 | 8.970 | 4,000 | 2;190
14,0000 16,600 | 1270 | 350 | 725|1,420| 856 6,620 | 7,850 | 16,600 | 8,59 | 3,370 | 1,920
15000000 28,300 { 1,270 | 502 | 533 | 1,340 | 923 | 5,470 7,670 | 17,100 | 8,030 | 3,740 | 2,490
16..on.... 14,700 { 1,060 | 660 | 350 1,420 923 5,790 | 12,000 | 17,900 | 7,670 | 3,610 [ 2,19
17l 8,030 | 1,060 | 725{ 471!1,500| 90| 5,470 | 13,600 | 18,700 | 6,960 { 3,370 | 2,490
180000 6,20 | 1,130 | 628 | 596 |1,340| 923 6,110 | 14,700 | 18700 | 6,620 | 2,910 | 2,290
19,0000 5470 | 1,130 | 923 | 660 |1,270| 856 4,850 | 14,700 | 18,100 | 5,470 | 2800 | 2,140
20,0000 4,700 | 1,200 | . 596 | 856 | 1,200| 890 | 6,450 | 14,700 | 18,400 | 5,790 | 2,59 | 2,010
A .. 4,130 [ 1,200 | 692{ 990 {1,340 1,270 13,600 | 17,100 | 5,950 | 2,490 | 2,200
R 010 | oo | 19| 990 Uo%0|2100| 150|235 | 13200 | 6280 | 22| 19
24220007 300 1,130 | 790 | 725 | 2,010 { 1,920 | 8,400 | 9,350 | 15,200 | 5,630 | 2,300 | 1,920
2. 2,600 § 1,060 | 758 | 502 2,200 | 1,660 | 9,550 | 9,950 | 14,900 | 6,280 | 1,020 | 1,920
F DOOILI| Tl w3l aK0|Li dod0| O |10 S50 | LD 10X
2801000 29390 | "o00 | a71| 41016602190 | 11,400 | 7,850 | 14,000 | 5,630 | 1,830 [ 2,190

000 | at0| 5030 .. 2100 | 10,800 | 6,960 | 14,500 [ 6,280 | 1,740 | 2190
90| 201 28} 100 3,490 | 9,350 | 6,620 | 14,200 | 5,790 | 1,700 | 2,100
ceeeend| B33 725110 3610 .. ... 7810 ... 5,000 | 1,660 .0 .

Monthly discharge of San Juan River near Bluff, Utah, for the year ending Sept. 30, 1917.

Discharge in second-feet.
Month. Ra unm-?gtlf:
Maximum. | Minimum. | Mean.

28,300 1,740 | 7,850 483,000
2,010 990 | 1,040 61, 900
1,130 199 669 41,100

350 42,700
2 0] 1, )
3610 758 | 1,370 84, 200

12400 2,100 | 5,910 352,000

14,700 5, 9,110 560, 000

18,700 6,620 14, 833,000

14,700 5, 8,470 521, 000
5,310 1660 | 2 177,000
2490 130 1,870 111000

28,300 199 4,630 3,340,000

' DAVENPORT & CAMPBELL CANAL NEAR MONTICELLO, UTAH.

LocatoN.—In sec. 7, T. 33 8., R. 28 E., at Trujillo’s ranch, half a mile below head
canal and 8 miles northwest of Monticello. :
RECORDS AVAILABLE.—May 26 to June 24, 1914; April 20 to July 16, 1915; and April
1 to June 30, 1916.

GacE.~—Vertical staff just above the Trujillo ranch house. Datum raised 0.8 foot on
May 27, 1915. Read by Gusman Trujillo.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Channel of earth and gravel. Control is a riffie formed by
rocks placed in a trench. Stage of zero flow about 0.5 foot.

187042°—21—wasp 459——9
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EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 1.75 feet
April 23, 24, 26, and 29 (discharge, 23 second-feet); canal dry May 22-27 and June
24-30.

1914-1916: Maximum discharge occurred in 1916.

Drversions.—Water is diverted above the gage at times.

REeaurarioN.—Regulated at the head gate.

Accuracy.—Stage-discharge relation remained permanent. Gage read to hundredths
once daily. Daily discharge determined by applying gage heights to a rating
table well defined between 0 and 8 second-feet. Records fair.

This canal diverts from Spring Creek in SW. }sec. 7, T. 33 8., R. 23 E.; water is
used for irrigation in Dry Valley and not returned to the creek. A small amount of
water is taken out of the ditch above the gage.

Discharge measurements of Davenport and Campbell canal near Monticello, Utah, during
the period Oct. 1, 1915, to Dec. 15, 1916.

Gage Dis-

Date. Made by— helght. | charge.
Feet. Sec.-ft.
Oct. 21al 0.64 . 10
June 16 1.02 3.45
Dec. 15| . J.8anford. .. ..ooooi i i e caeenneirnerivneen e naeaaan .42

& No water it canal at head; flow comes from small spring and wastes back to creek 1000 feet below gage.

Daily discharge, in second-feet, of Davenport & Campbell canal near Monticello, Utah,
Jor the year ending Sept. 30, 1916.

Day. Apr. | May. | June. Day. Apr. | May. | June. Day. Apr. | May. | June
0 9.8 7.4 12 7.4, 7.4 3.7
. 11. 8.6 19 6.3 [1] 3.0
14 - 7.4 12 9.8 6.3 [\] 3.0
16 12 12 7.4 5.2 0 [1]
18 17 7.4 7.4 4.1 0 0
12 6.8 8.6 3.0 [\] 0
19 7.4 6.3 6.3 5.4 0 0
19 8.6 8.6 7.4 3.7 6.3 0
18 18 7.4 12 4.4 9.8 0
16 19 6.8 12 5.4 gg 0

Monthly discharge of Davenport & Campbell canal near Monticello, Utah, for the period
Apr. 1to June 30, 1916.

Discharge in second-feet.
— Run-off in
Month. . acre-feet.
Maximum, | Minimum. | Mean.
. N 2 1 PPN 23 16.6
2 19 [} 8.40 516
TUDE. o civieieranetranasrsssoisaunctrincscnnssanssacconne 12 4.78
Theperiod..cu.eeeeiencecnsereneesieneoncocsncscoenlioeaencnealommccneniaeforiiannnns 1,790

Nore.—~Canal practically dry remainder of year.
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LITTLE COLORADO RIVER BASIN.

LITTLE COLORADO RIVER NEAR WOODRUFF, ARIZ.

LocattoNn.—In T. 16 N., R. 22 E., at highway bridge about 1} miles below Woodruff,
Navajo County, and 4 miles below Silver Creek.

DramNAGgE AREA.—Not measured.

REecoRrRDS AvatLABLE.—March 16, 1905, to December 31, 1908; December 5, 1915, to
September 30, 1917.

Gage.—Stevens water-gage recorder on right bank just below highway bridge.

DISCHARGE MEASUREMENTS.—From bridge or by wading near bridge.

CHANNEL AND CONTRoL.—Channel consists of bedrock covered with thin deposit of
sand and silt. Control is not well defined. It is liable to shift considerably
because of the large quantities of silt that are constantly being deposited at low
stagesand scoured out at each rise. Banks are clean of vegetation, high, are not
overflowed, and fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder, .
5.0 feet at 2 p. m. April 18 (discharge not determined); minimum stage from
water-stage recorder, 0.44 foot June 29 (discharge, 2 second-feet).

1915-1917: Maximum stage, 12.7 feet January 19, 1916 (discharge not deter-
mined). Stream dry for about 2 weeks during June and July, 1916.

Ice.—Stage-discharge relation not seriously affected by ice.

Diversions.—Much of low-water flow is diverted for irrigation in the vicinity of
St. Johns and Snowflake; amount unknown.

REecuraTiON.—There are several small reservoirs in the headwaters and on Silver
Creek that no doubt regulate flow to some extent.

Accuracy.—Stage-discharge relation changed considerably during floods and slightly
at low stages; probably affected somewhat by ice during December, January,
and part of February. Standard rating curve fairly well defined below 400
second-feet and poorly defined above. Operation of the water-stage recorder
was unsatisfactory because of excessive silt deposits in float well and trouble
with gage clock. Daily discharge determined by indirect method for shifting
control except as indicated in footnote to monthly discharge table. Daily
discharge not sufficiently accurate to warrant publication. Records poor.

Discharge measurements of Lattle Colorado River near Woodruff, Ariz., during the year
ending Sept. 30, 1917.

Gage Dis- Gage | Dis-
Date. Made by height. | charge, | Date- Made by height. | charge.
Feet. | Sec.ft. Feet, Soc.igt. '
Fob. 10 | M. D, Anderson.. 1.28 32.3 ] Aug. 2 ...l L10 . 2
Apr. 6| C.E.Elsworth. . .79 12. 6 || Sept. 26 .41 11.6
[ 3% PO L T - .79 12.4 26 .41 1.2
Aug. 2|7J.B.Spiegel........... 1.10 26.8 ]

Monthly discharge of Little Colorado River mear Woodruff, Ariz., for the year ending
Sept. 30, 1917.

Discharge in second-feet. .
Mouth. Run-off in
Maximum. | Minimum.| Mean. | 2cre-feet.
23.8 14,600
17.9 284
48.5 2, 500
45.2 2,780 °
67.6 3,750
59.2 , 640
79.8 4,750
7.2 443
4.9 292
29.4 1,810
80.5 4,950

NoOTE.~Because of missing gage heights, discharge estimated from study of weather data and
at other stations Oct. 6-14, and 25-29; Apr. 22-30; Aug. 7-10, 15, 16, 18-23, and 25-30. Discharge inter-
lated Dec. 10-13 and 22-29; Dee. 31 to Jan. 7; Jan. 5-28; Feb. 1-6; Apr. 4 and 5; July 19 and 27-31.
ischarge Sept. 1, 805 second-feet; Sept. 2, 95 second-feet; Sept. 26-30, 11 second-feet. During
periods, Nov. 9 to Dec. 5 and Sept. 3-25, there were probably no floods of consequence and a study of
records at other stations indicates that these periods could be iglterpolated without introducing large
" errors. The above results are approximate and should be used with care. ’



132 SURFACE WATER SUPPLY, 1917, PART IX.

ZUNI RIVER AT BLACK ROCK, N. MEX,

LocaTioN.—At reservoir of Zuni Indian Reservation at Black Rock, McKinley
County. Rio de Los Nutrias, nearest large tributary, enters from north about
4 miles above.

DRAINAGE AREA.—About 660 square miles.

Recorps AvAmABLE.—Yearly flow July 1, 1903, to June 30, 1905; July 1, 1908, to
June 30, 1910. Monthly flow October 1, 1910, to September 30, 1917. Record -
since July 1, 1908, shows inflow into reservoir.

METHOD OF COLLECTING DATA.—From July 1, 1903, to June 30, 1905, the records
were obtained by the ordinary stream-gaging methods. Reservoir completed in
1908. Record beginning July 1, 1908, obtained by means of a gage in the reser-
voir and a capacity curve for the reservoir, the quantity of water released from
the reservoir during the periods of inflow being taken into consideration.

Froops.—Channel dry the greater part of the year below the point where it leaves
the mountains, but stream is subject to sudden floods of considerable volume and
usually of short duration. An account of the flood of September 6, 1909, which
damaged the reservoir, is given in Water-Supply Paper 269, pages 206-210.

DrvErsions.—A reservoir at Ramah, about 18 miles above the station (the capacity
of which is given as 4,240 acre-feet), is used to irrigate about 1,150 acres in T. 11
N., R. 16 W. There are other small ponds or reservoirs in the drainage area.

CooreraTion.—Record furnished by the Office of Indian Affairs, Irrigation Service,
through H. F. Robinson, supervising engineer, Albuquerque, N. Mex.

Monthly run-off of Zuni River at Black Rock, N. Mex., for the year ending Sept. 30, 1917.

Run-off in Run-off in
Month. acre-feet. Month. acre-feet.
(870275117 R 22,100 134
November e 28 98
December. 0 0
January... 40 600
February. 712 505
March. ... . 1,230
April. oo 354 25, 800

CHEVELON FORK NEAR WINSLOW, ARIZ,

Location.—In T. 18 N., R. 17 E., 300 yards below highway bridge, 1 mile above
concrete diversion dam, 1} miles above junction with Little Colorado River,
and 14 miles southeast of Winslow, Navajo County.

DRAINAGE AREA.—Not measured.

REcorDs AVAILABLE.—December 18, 1905, to December 12, 1908; December 18, 1915,
to September 30, 1917.

GacE.—Stevens water-stage recorder attached to ledge on right bank 300 yards below
highway bridge.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—Gage is in box canyon which opens just above cable sec-
tion, where the banks are formed by bedrock, partly covered by a thin deposit
of sand and gravel. Both banksrise gradually to well abovehigh water. Channel
at cable consists of fairly permanent sand and gravel. Control at high stages is
probably box canyon. Low-stage control not definitely determined; changes
considerably during floods, but is fairly permanent during low and medium stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
5.30 feet at 3 p. m., April 24 (approximate discharge 1,300 second-feet, deter-
mined from extension of rating curve); minimum stage, 0.57 foot at 4 p. m.,
November 5 (discharge, less than 1 second-foot).

1916-1917: Maximum stage, 13.2 feet at 9 a. m., January 19, 1916 (discharge
not determined); minimum discharge same as for 1917 (see above).
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Ioe.—Stage-discharge relation not seriously affected by ice.

Drversrons.—No record.

Accuracy.—Stage-discharge relation practically permanent except at low stages,
when the control may be slightly changed by the operation of canal headworks,
and possibly for short periods during December and January, by ice in float well.
Rating curve fairly well defined below 500 second-feet except for extremely low
stages, when discharge measurements are liable to considerable error because of
poor measuring channel. Operation of the water-stage recorder was satisfactory
except for breaks in record as shown in daily-discharge table. Daily discharge
ascertained by applying to rating table m»an daily gage heights determined by
inspecting gage-height graph. Records fair except for extremely low and high
stages, for which curve is poorly defined.

Discharge measurements of Chevelon Fork near Winslow, Ariz., during the year ending
Sept. 30, 1917.

Feet. Sec.ft.
Apr. 5| C.E.Ellsworth 2.52 2R3
July 30 | J. B. S}negel 1.15 e15
Sept. 26 C E. Ellsworth. .96 2.4

e T.stimated.

Daily discharge, in second-feet, of Chevelon Fork near Winslow, Ariz., for the year ending
Sept. 80, 1917.

&

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

3 4 4 4 4 58 640 447 5 4 8 7

2 4 3 4 4 63 4811 532 5 3 6 9

1 4 3 4 4 63 302 447 3 3 8 9

1 4 4 4 4 49 351 366 2 3 130 8

3 1 4 4 4. 35 321 300 2 3 10 7

3 2 3 4 4 28 382 239 2 4 17 6

5 3 4 4 % . 676 | 165 3 3 9 6

4 4 4 41 8l....... 752 126 3 4 8 5

3 4 4 4 9.l 790 118 2 4 8 5

3 4 4 4 [ 640 120 1 4 8 5

2 2 4 4 10 430 272 1 4 7 5

3 1 4 4 104, 306 ) 264 2 3 7 6

78 2 4 4 0. 430 | 154 2 3 7 6

28 3 4 4 104..... 532 114 3 3 6 [}

46 |....... 4 4 ... 481 80 3 3 6 6

16 4 4 1B ... 414 61 3 5 6 6
1 4 3 10 2| 222 48 3 10 6 6
1 4 3 10 28 222 39 3 4 8 6
1 4 3 8 30 924 28 3 4 14 6
20 3 3 9 26| T4 18 3 5 12 6
a.. 4 3 9 52| 733 4 3 4 31 6
22.. 4 4 81 112| 984 13 2 4 2 5
23. 2 4 8 184]1,040 68 3 5 11 5
4. 3 4 8 165 | 1,060 65 3 5 10 5
2 2 4 4| 140 1,060 33 3 11 10 5
26 6 4 3 4 7 189 944 21 3 20 9 | 5
27. 5 4 4 4 i1 333 790 15 3 13 8 5
28. 4 3 4 4 35| 379| TH68 10 3 58 7 5
29. 5 3 4 L% PPN 618 464 7 3 27 7 5
30. 5 4 4 b 3 PR, 885 568 5 3 30 6 6
31 5 eaeot 4 L 3 P 836 |...-... L3 P 9 [ 25 PO

NoTE.—Observer reports ice at gage on several days during December, January, and February, which,
however, probably did not seriously affect the stage-discharge relation. stcharge estimated because of
unsa factory operation of recorder, from partial graph record Nov. 15-25, 4 second-feet: Mar. 7-16, 15
second-feet. NO gage-height record Dee. 15-16, Aug. 9-14 and 24-29, and Sept 9-13 and 18-25: discharge
interpolated. Apr. 4—5 ug. 8, and Aug. 30 to Sept. 8, gage heights partly estimated because of recorder
not working properly.
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Monihly discharge of Chevelon Fork near Winslow, Ariz., for the year ending Sept. 30,

1917.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.

124 1 20,9 1,290
4 1 3.5 208
4 2 3.7 228
4 3 3.8 24
35 4 8.8 489
885 {..iceions..n 144 8,850
1,060 222 610 36,300
532 4 135 8,300
5 1 2.8 167
58 3 8.5 523
130 [ 13.5 830
9 5 5.9 351
1,060 1 79.8 57,800

VIRGIN RIVER BASIN.
VIRGIN RIVER AT VIRGIN, UTAH.

LocaTion.—In NW. § sec. 27 or NE. { sec. 28, T. 41 8., R. 12 W., a few hundred feet
above point where river enters a steep, narrow gorge and three-quarters of a mile
west of Virgin, Washington County. Station replaces the one maintained prior
to February, 1915, half a mile above Virgin, and gives practically the same
record of flow.

DRAINAGE AREA.—1,010 square miles.

Recorps avamLABLE.—April 18, 1909, to September 30, 1917.

Gage.—Chain gage on the right bank near the lower end of sandstone bluff. In
stalled February 1, 1915; read by Niles Earl. Gage used April 18 to August 31,
1909, was an inclined staff on right bank half a mile above Virgin and a few hun-
dred feet below North Creek; washed out August 31, 1909, and replaced October
14 by an inclined staff on left bank at a new datum. This gage was damaged by
flood Japuary 1, 1910, and on January 25 a new inclined staff was installed also
on left bank, about 65 feet upstream and at datum 0.8 foot higher than the gage
installed October 14, 1909. This gage was used until chain gage wasinstalled below
Virgin, February 1, 1915.

DISCHARGE MEASUREMENTS.—Made by wading below the gage except during high
water, when the old cable above Virgin must be used.

CHANNEL AND CONTROL.—Bed consists of sand and gravel. Right bank high; left
bank low and is overflowed. One channel at all stages. Control is a gravel bar
a short distance below the gage; shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5 feet at 5.30
p. m. October 6 (discharge, 2,610 second-feet); minimum stage recorded, 1.72
feet at 6 p. m. September 3 (discharge, 39 second-feet).

1909-1917: Maximum stage recorded, 11.6 feet at upper station October 27,
1912 (discharge estimated, 12,000 second-feet). The flood of Aftugust 31, 1909,
probably equaled or exceeded this flow. Minimum discharge, 24 second-feet,
July 1, 2, 4, and 5, 1909.

Ice.—Stage-discharge relation not affected by ice to any extent.

DiversronNs.—Above all important diversions.

ReauLATION.—None. -

Accuracy.—Stage-discharge relation usually changed by floods, but was fairly con-
gtant for periods of ordinary flow. Rating curve used as standard, fairly well
defined for range in stage, except for peaks of floods of short duration. Gage
read to hundredths once a day about five or six times a week. Daily discharge
determined by applying daily gage height to rating table, except for periods
when stage-discharge relation was affected by shifting control and during floods.
Records fair.
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Discharge measurements-of Virgin River at Virgin, Utah, during the year ending Sept.
y 1927

e

[Made by C. W. Bennett.]

G Dis-
Date. mﬁﬁ. charge,

Daily discharge, in second-feet, of Virgin River ut Virgin, Utah, for the year ending Sept.

30, 1917.
Day. QOct, | Nov. | Dee. { Jan, | Feb. | Mar, | Apr. | May. [ June. | July. | Aag. { Sept.

256 153 132 134 176 192 190 600 517 139 [eeennes 43
4 324 160 125 139 184 192 176 712 544 132 feinnenn 41
1,880 158 146 146 192 160 161 675 486 139 1..... ool 39
168 156 139 146 188 160 146 544 428 146 I....... 45
. 200 168 132 136 184 160 192 544 428 132 {..e.... 46
.| 2,610 176 126 125 184 160 254 544 440 134 |....... 45
| 250 176 119 132 184 160 244 544 368 136 i....... 150
213 176 113 139 184 160 334 835 350 139 88 64
174 164 168 142 200 160 357 4656 333 132 88 64
136 113 146 209 160 380 532 315 125 88 68
141 153 107 153 218 160 282 600 297 126 68 62
146 150 109 160 200 153 660 280 127 122 56
139 146 112 168 209 146 324 675 262 128 116 50
156 119 114 132 209 146 334 | 1,140 244 130 109 45
152 119 117 132 200 146 345 985 244 131 102 48
148 119 119 132 200 169 303 830 244 132 95 68
145 122 119 132 235 192 357 675 226 128 88
142 125 119 132 250 176 235 712 125 72 80
146 122 119 153 184 160 282 615 193 116 72 72
150 119 119 188 200 168 320 622 176 107 78 72
150 139 126 178 153 357 630 160 150 73 8
148 132 132 1 192 154 544 580 160 192 141

146 125 132 176 209 156 518 530 160 125 61
150 125 132 200 217 157 491 517 184 119 55 154
153 125 150 209 226 159 835 530 192 95 48 104
153 142 132 200 235 160 732 465 184 {....... 56 110
154 160 132 192 192 139 630 485 176 |....... 64 116
156 155 136 196 192 218 558 491 168 |....... 56 110
153 150 139 200 {....... 235 517 153 |....... 52 104
156 146 125 209 |....... 220 782 544 146 |....... 49 104
154 |....... 130 184 |....... 205 {....... -7 30 PN P 45 foeenns

Note.—Discharge for days when gage was not read, interpolated or roughly estimated from ﬂprecipim—
tion records. Observer absent July 26 to Aug. 7, during which period there were several short floods.

Monthly discharge of Virgin River at Virgin, Utah, for the year ending Sept. 30, 1917.

Discharge in second-feet.
Month. m%n
. Maximum. | Minimum. | Mean.

2,610 136 302 18,600
6 119 144 8,570
168 107 127 7,810

950 161 9,
250 16| 202 11,200
235 139 169 10, 400
5 e | 398 23,700

1,140 65| 623 38,
544 46| 276 16,400
192 95 131 6,500
122 75.5 3,590
39 82.3 4,900

Norte.—Sese footnote to table of daily discharge. s
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LEEDS (QUAIL) CREEK NEAR LEEDS, UTAH.

LocarioNn.—In N. } sec. 36, T. 40 S., R. 14 W., just above head of R. C. Savage’s
canal, a quarter of a mile above head of Leeds canal, three-quarters of a mile
north of abandoned mining camp of Silver Reef, and 2} miles north of Leeds,
Washington County.

DrANAGE AREA.—Not measured.

RECORDS AVAILABLE.—January 31, 1915, to September 30, 1917.

GagE.—Vertical staff on left bank 60 feet above the head of the Savage ditch. Read
by R. C. Savage. :

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Stream bed consists of gravel and boulders; shifts occa-
sionally, but apparently permanent during 1917.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.6 {eet, July 28
(discharge not determined); minimum stage recorded, 2.20 feet in December and
January (discharge, 5.9 second-feet).

1915-1917: Maximum stage recorded, 5.0 feet, August 3, 1916 (discharge not es-
timated); minimum stage, 1.98 feet, January 31, 1915 (discharge, 3.9 second-feet).

Ioe.—Stage-discharge relation probably not seriously affected by ice for any length
of time. )

Diversions.—Above all diversions. R. C. Savage diverts water about 60 feet below
the station for irrigation and domestic uses. Measurements of this ditch have
shown from 1 to 3 second-feet. Measurements of Leeds canal, which diverts
about g quarter of a mile below, have shown discharge up to 18.5 second-feet.

REeguLATION.—NoODNe.

Accuracy.—Stage-discharge relation permanent during year. Rating curve fairly
well defined between 3 and 30 second-feet. Gage-height record fragmentary.
Records fair.

Discharge measurements of Leeds (Quail) Creck near Leeds, Utah, during the year ending
Sept. 30, 1917.

[Made by C. W. Bennett.]

Gage Dis-
Date. height. | charge.
Feet. Sec.-ft.
N OV, B ettt ettt ittt atieneeeaeaieereeaenaeaaenaeeannnaas 2.28 8.2
. 2. 26 7.4
2.58 19.4
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Daily discharge, in second-feet, of Leeds (Quaal) Creck near Leeds, Utah, for the year
ending Sept. 30, 1917.

Day. Qct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.

Nore.—Daily arge is given for days on which gage was read except Apr. 19, 28, July 23 and 28,
when discharge wag above limits of rating table.

| SANTA CLARA CREEK NEAR CENTRAL, UTAH.

LocatroN.—In gec. 11, T. 39 S., R. 16 W., just above ford at R. H. Hunt’s ranch,
about a mile southeast of Central, Washington County, on road to Pine Valley.
Hunt’s spring, which has fairly constant discharge of about 3 second-feet, enters
10 feet below.

DRAINAGE AREA.—84 square miles.

Recorps AvAmaBLE.—April 21, 1909, to September 30, 1917.

Gaee.—Vertical staff nailed to cottonwood tree on left bank about 20 feet above the
ford; read by R. H. Hunt. Datum of gage was raised 0.45 foot on January 20,
1910, and 2 feet on February 22, 1916. ,

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND ¢oNTROL.—Stream bed consists of gravel and boulders. Both banks
fairly high but may be overflowed at extreme stages; one channel at all stages.
Control is at a riffle formed by small boulders just below ford; shifts at times.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.00 feet at 11
a. m. OctoUrer 6 (approximate discharge, 1,450 second-feet, estimated from exten-
sion of rating curve); minimum stage 0.24 foot, September 3-4 (discharge, 9.6
second-feet),

1909-1917: Maximum stage recorded in 1917 (see preceding paragraph); mini-
mum discharge, 5 second-feet, February 6-8 and September 10-17, 1914.
Icm.—Stg.ge—disciharge relation not usually affected by ice.

I
]
1
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Drversions.—The New Castle Reclamation Co. has constructed a reservoir on Grass
Valley Creek with a capacity of 23,000 acre-feet. Water is taken from Santa
Clara Creek above the town of Pine Valley, stored in the reservoir, and diverted
by means of a tunnel through the rim of the Great Basin to irrigate lands outside
the Colorado River basin. The Central canal diverts water about 2 miles above
station for irrigation of lands near Central. This canal has been measured when
it was carrying 16 second-feet.

ReavunamioNn.—Flow affected by the diversions and storage noted above.

Accuracy.—Control fairly permanent. Rating curve is well defined from 10 to 90
second-feet. Gage read to hundredths once daily. Daily discharge ascertained
by applying gage height to rating table except October 1-6, when indirect method
for shifting control was used. Records fair.

Discharge measurements of Santa Clara Creek near Ceniral, Utah, during the year ending
Sept. 80, 1917.

[Made by C. W. Bennett.]

Gage Dis-
Date. heigit.. charge.

Feet. Sec.ft.
29.0

.40 21.0
42 181

Daily discharge, in second-feel, of Santa Clara Creek near Central, Utah, for the year ending
Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. .
30 20 14 23 32 41 79 20 23 12
30 19 20 17 22 26 30 82 20 21 11
30 18 18 17 21 27 28 88 19 - 22 10
28 18 21 17 14 24 26 95 18 23 10
28 18 18 17 18 26 24 109 20 23 10
28 20 18 17 18 28 24 112 20 23 10
31 20 20 18 21 29 24 102 22| <23 10
31 20 21 20 19 30 28 107 30 23 10
31 20 20 18 30 33 116 25 23 10

19 18 21 24 30 35{ 116 20 21 10

28 18 17 19 26 30 35 94 20 21 10
28 18 17 17 27 3l 37 72 20 23 12
19 17 18 28 31 43 63 20 23 1

26 20 16 18 28 35 54 20 22 12
26 20 16 19 26 36| 151 45 20 21 12
26 20 17 17 26 35! 132 39 20 20 12
24 20 18 24 286 33 109 43 20 20 12
21 20 18 20 26 35 95 39 23 18 12
20 20 17 16 56 3 88 37 21 17 12
19 20 16 20 68 32 78 21 17 12
18 20 16 23 52 30 68 33 17 13
18 20 17 24 26 33 63 28 21 18 14
20 18 26 26 39 82 24 20 16 13

21 20 17 28 28 45 61 19 20 14 13
20 21 17 49 33 52 61 20 20 14 3
20 21 17 28 30 54 76 20 23 4 13
20 21 17 24 56 55 68 30 24 13 13
20 21 17 19 67 56 6l 31 23 13 13
20 21 92 54 68 26 30 14 13
20 21 45 48 74 24 28 14 13
....... 21 37 |evennnn (] R 26 12 {eeennn

NoTE.—Gage not read and discl estimated Oct. 12, Nov. §, 15 20 23, 26,30, Dec. 2,4, 8 10 13,16, 18, 21
23, 26,29, Jan. 7, 9, 12, 14, 16, 19, 21, 25, 27, Feb. 3, 5, 11, 14, 18, 23, 27, M s1f 16, Apr. 1, 9,15, 20, 26, 30,
ggg 5 ;’Qﬁﬁa’“‘“ 11, 20, "July 3, 9,12, 16, 24, Aug. 3, 6.5, 14, 16, 26, 25, dept. , 7,10, 14, ie, and 26. bier
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Monthly dischavge of Santa Clara Creck near Central, Utah, for the year ending Sept. 30,
1917.

* Discharge in second-feet.
Run-off in
: Month. toan acre-feet.
90.2 5,550
24.6 1,460
19.8 1,220
17,7 1,000
20.9 1,160
32.8 2,020
35.9 2,140
. 60.9 3,740
.. 59.4 3,530
.ee 21,7 1,330
August . 23 18.8 1,160
September........ Peeseeeneraananeaarensesrarronnnennes 14 10 1.7 696
The year. ..., cucumei it nanaaaaes 1,100 10 34.7 25, 100

Nors.—See footnote to table of daily discharge.
i

Locarton.—In \SE 3 sec’ 15, T. 14 8., R. 65 E., at concrete weir three-quarters of a
mile below\ Home ranch, 6 miles northwest of Moapa, Clark County, a short dis-
tance below springs that form source of stream.

DRAINAGE AREA.—1,080 square miles. A large drainage area above Arrow Canyon is
tributary to Muddy River but produces no surface run-off except during cloud-
bursts or pqnods of heavy rainfall.

REcORDS AvAILABLE.—July 1, 1918, to September 30, 1915, and April 20, 1916, to
September 30, 1917, when station was discontinued.

GAGE .—Steveni3 water-stage recorder in pool above weir.

DiscHARGE MEASUREMENTS.—Made from a foot plank below weir.

CONTROL.—A li-foot Cippoletti weir. Stage of zero flow, zero on gage.

ExXTREMES OF DISCHARGE.—MaXimum stage recorded during year, 1.5 feet at mid-
night July 23 (dischazge, 62 second-feet); minimum stage, 1.02 feet at 5.30 p. m.
July 21 (discharge, 36 second-feet).

1918-1917: Maximum stage recorded, 9.9 feet at 11 p. m. February 21, 1914
(discharge estimated, 765 second- feet); minimum dlschalge, 36 second-feet be-
tween July 2 and 14, 1916, and July 21, 1917.

Ice.—Stage-dis lha.rge relation not affected by ice, but stream is subject to sudden
freshets in winter.

DIVERSIONS.‘—%V&'&‘I ranch ditches divert water for irrigation above the station.

RecvraTioN —Flow affected somewhat by diversions above.

Accuracy.—Stdge-discharge relation varies due to sand collecting above the weir,
thereby increasing the velocity of approach. Range of stage is small except for
short peak floods, and curves are reasonably well defined from 40 to 50 second-feet.
Operation of water-stage recorder satisfactory except for a few short interruptions.
Daily discharge estimated for such periods from the station at the Indian reserva-
tion. Records good.

* MUDDY RIVER NEAR MOAPA, NEV.

Discharge 'nwasu*ements of Muddy River near Moapa, Nev., during the year ending Sept.

| 30, 1917.
‘ {Made by Leonard Tanner.)
Dis- - Gage Dis- Gage | Dis-
Date. hef %3; charge. Date. heig%ﬂ:. charge. Date. height. | charge.
et. | Sec.-ft. Feet. | Secft. Feet. | See.ft.
Oct.12......... .25 49.7 1| Feb. 22......... 1.24 49.7 | Aug.7.......... .17 45.7
Oct.29......... .29 49.3 || May16......... 1.00 35.4
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Daily discharge, in second-feet, of Muddy River near Moapa, Nev., for the year endmg
Sept. 30, 1917.

Day. Oct. | Nov. | Deec. | Jan. | Feb. | Mar. Sept.
50 49 50 47 46 48
50 48 50 47 47 48
50 48 51 47 50 45
50 48 50 48 51 44
50 48 50 50 51 43
50 48 50 50 51 43
50 49 49 51 50 47
50 49 49 51 46 43
50 48 50 51 46 41
50 49 49 51 47 40
50 49 48 51 48 42
50 48 48 51 50 42
49 48 48 51 50 41
50 49 47 51 48 39
49 50 47 50 48 41
49 50 47 48 48 43
50 50 47 50 48 42
54 50 46 51 49 45
50 50 46 50 - 49 46
49 50 51 49 49 46
49 49 48 48 49 46
49 49 47 48 48 46
49 49 48 47
49 50 49 46
49 50 48 46
50 50 47 46
48 49 47 47
48 48 47 47
49 49 47 47

30... 49 50 50 47 48
31 49 |....... 50 47 |o....l) 4T L.l 47 AT .......

Nore.—~Discharge estimated July 30 to Aug.’4; interpolated July 3, 14-16, 22, 23, 28, and Aug. 8. Mean
discharge estimated as follows: Oct, 13-21, 48 second- feet; May 21$0 44 second fest.

Monthly discharge of Muddy River near Moapa, Nev., for the year ending Sept. 30, 1917.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
[0 < 50 41 46.7 2,870
November. . ...o.ccvemenmmiiaiiiaiiiiiiinnan 54 48 49,7 2,960
December. . ..oieiiii e 50 48 49.1 3,020
51 46 48.2 2,960
51 45 49.2 2, (30
51 46 48.3 2,970
49 43 46.7 2,780
48 38 44.5 2,740
48 39 44.9 2,670
50 37 44.3 2,720
48 40 44.8 2,750
48 39 4.5 2,
54 37 46.7 33,800

MUDDY RIVER ABOVE MOAPA RIVER INDIAN RESERVATION, NEAR MOAPA, NEV,

Location.—In SW. } sec. 26, T. 14 8., R. 65 E., about a quarter of a mile above upper
end of Moapa River Indian Reservation, 2 miles below station at Home ranch,
and 5 miles west of Moapa, Clark County.

DRAINAGE AREA.—1,100 square miles.

RECORDS AVAILABLE.—August 24, 1914, to September 30, 1917, when station was
discontinued. Several current-meter measurements were made in 1914 before the
gage-height record was started.

GAGE.—Stevens water-stage recorder installed August 24, 1914 moved 90 feet down-
stream December 14, 1915, and datum lowered 0.06 foot. Current-meter meas-
urements prior to August 24, 1914, referred to a vertical staff at the upper site.

DiscHARGE MEASUREMENTS.—Made from a footbridge about 85 feet above gage.
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CHANNEL AND |cONTROL.—Bed consists of clay and limestone deposit, with some sand
and vegetal growth. One channel at all stages but banks are overflowed during
excessive floods. Control is a limestone reef about 20 feet below the present gage.
Stage of zero flow approximately —2 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
3.24 feet at 5.30 a. m. July 30 (discharge, 63 second-feet); minimum discharge
during year, 36 second-feet, September 14.

1914-1917: Maximum discharge, 86 second-feet at 4 a. m. February 11, 1915;
minimum discharge, 36 second-feet, at 10 p. m. July 12, 1916, and September 14,
1917.

Ice.—Stage-discharge relation not affected by ice. Except for sudden freshets flow
is very uniform as stream is fed by springs. '

DiversioNs.—One small diversion and some seepage and return flow between this
station and the one 2 miles above at the Home ranch.

RrcuLaTioN.—Affected somewhat by the diversions at the Home ranch.

Accuracy.—Stage-discharge relation affected by moss. Rating curves fairly well
defined from 40 to 50 second-feet. Operation of water-stage recorder satisfactory.
Daily discharge ascertained by applying indirectly to rating table, gage height
obtained by inspection of recorder graph. Records good.

Discharge masujrements of Muddy River above Moapa River Indian Reservation, near
| Moapa, Nev., during the year ending Sept. 30, 1917.
|

[Made by Leonard Tanner.]

age Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. heiggt. charge.
Feet. | Sec.-ft. Feet. | Sec.ft. || Feet. | Sec.-ft.
Oct.29......... 2.21 48.9 || May 16......... 1.95 38.9 || July 23......... 241 40.9
Feb.23......... 2.12 48.6 || July20......... 2.68 46.9 || Aug. 7.......... 2.56 45.7

Daily discharge, in second-feet, of Muddy River above Moapa River Indian Reservation,
near Moapa, Nev., for the year ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
| 43 49 47 49 46 46 49 51 49 44 48 44
2... 43 49 46 49 46 48 50 51 46 4 48 44
3... 43 49 46 51 46 51 50 49 46 42 49 42
4... 43 49 46 50 48 51 50 50 46 43 48 39
5. 42 49 47 49 50 50 49 50 46 40 46 40
6.. 41 49 47 49 50 50 47 51 48 39 47 39
7. 41 49 49 48 50 51 48 51 48 37 47 43
8. 43 49 49 48 50 48 49 51 45 41 47 42
9. 45 49 48 49 50 47 49 50 41 44 46 36
10. 47 49 49 48 50 49 48 42 43 4 36
11 48 49 49 47 50 50 46 49 44 44 43 39
12.. 49 49 48 47 50 51 48 48 45 46 46 39
13. 48 49 47 46 50 49 48 42 45 44 39
14. 45 49 48 46 49 48 47 39 46 42 26
15. 4 48 18 46 49 49 44 40 46 42 38
16... 44 43 49 46 49 49 42 41 46 43 40
17... 45 49 49 45 49 49 40 47 46 44 40
18. 46 49 49 45 50 46 42 44 45 44 43
19... 45 48 49 45 50 45 42 40 48 44 44
20.. 45 48 49 51 51 45 42 39 41 45 44
21.. 45 48 49 47 50 45 43 42 37 41 45
22. 46 48 49 46 50 47 44 39 38 44
23.. 47 48 49 46 50 50 49 44 42 38 45
24.. 48 48 49 46 50 47 49 44 46 38 44
25, 49 48 50 46 19 49 51 42 46 37 44
26. 50 48 49 46 48 50 49 41 46 37 45
2. 49 47 48 46 49 50 49 41 44 39 45
28. 49 46 48 46 49 50 43 45 46 46
2. 49 47 48 46 49 51 49 44 49 45 46
30. 49 48 49 46 |. 49 51 49 44 52 44 48
;1 N 49 1....... 49 46 48 1....... 49 ....... 48 44 |.......

Note.—Discharge estimated Oct. 5-11 from records at station above. Discharge interpolated May
10,11, 19, and Sept. 3.

AY
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Monihly discharge of Muddy River above Moag;a River Indian Reservation, near Moapa,
Nev., for the year ending Sept. 30, 1917,

Discharge in second-fest.
Month. et
Maximum. | Minimum. | Mean.

[00e)  N 50 41 45.8 2,820
48 46 48.4 2,880

50 46 48.3 2,970

51 45 47.1 2,900

50 46 48.8 2,710

51 46 49. 4 3,040

51 45 48.4 2,880

51 40 47.8 2,040

49 39 3.6 2,590

52 3?7 43.9 2,700

49 37 3.7 2,690

48 36 42,0 2,500

52 36 45.3 33,600

MUDDY RIVER AT RAILROAD PUMPING PLANT NEAR MOAPA, NEV.

Location.—In sec. 5, T. 15 S., R. 66 E., at railroad bridge on main-line track of
Salt Lake Route, about a mile below Indian reservation and 1} miles south of
Moapa, Clark County, above confluence of Meadow Valley Wash.

DrAINAGE AREA.—Not measured.

REcORDs AvamaBLE.—November 8, 1914, to September 30, 1917, when station was
discontinued.

Gage.—Vertical staff on right bank attached to pile of railroad bridge; read by Wilma
McDonald. Gage installed at apparently same location but at different datum,
November 22, 1916.

DiscEARGE MEASUREMENTS.—Made 4rom foot plank about 150 feet below gage.

CHANNEL AND CONTROL.—Bed composed of clay. Banks comparatively low; over-
flowed during freshets; one channel at all stages. There is a well-defined riffle
200 feet below gage, but stage-discharge relation is evidently affected by changes
in channel between gage and riffle. Rocks in channel below gage blasted out
June 13, 1917, changing stage-discharge relation.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.94 feet, new
datum, at 9 a. m. Augnst 5 (discharge estimated by prolonging rating curve, 57
second-feet); minimum stage recorded, 1.28 feet, new datum, April 20 and 21
(discharge, 35 second-feet).

1914-1917: Maximum stage recorded, 2.4 feet, old datum, at 3 p. m. February
11, 1915 (discharge about 145 second-feet); minimum discharge, 29 second-feet
at 6.30 p. m. June 20, 1915.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—Water to irrigate about 200 acres is diverted at the Indian reservation
and also for a ranch between the reservation and the station.

RecuLaTioNn.—None. ,

Accuracy.—Stage-discharge relation not permanent. Range of stage small; direc-
tion of rating curves not accurately determined. Gage read twice daily to hun-
dredths. Discharge ascertained by applying mean daily gage height to three
rating tables applicable as follows: October 1 to-November 21; November 22 to
June 12; June 14 to September 30. Records fair.
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Discharge measurements of Muddy River at railroad pumping plant near Moapa, Nev.,
during the year ending Sept. 30, 1917.

[Made by Leonard Tanner.]
G Dis-
Date. heiﬁﬁ:. charge.
Feet. Sec.-ft.
2.08 44.1
1.84 34.6
1.67 44.7

Daily discharge, in second-feet, of Muddy River at railroad pumping plant near Moapa,
ev., for the year ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

43 45 46 46 47 44 43 45 37 40 44 39
;IO 45 45 45 46 47 46 46 42 37 38 44 38
L) 46 46 44 46 47 46 46 37 41 38 44 41

42 46 46 4 46 47 40 39 37 41 38
42 45 45 46 45 45 42 38 37 39 41 38
43 44 47 45 46 46 41 40 37 41 38

43 46 48 46 44 45 40 39 40 46
44 46 45 46 46 44 40 54 42 46
44 46 16 45 44 46 42 52 41 47
M. 46 “|....... [ 20 I | 41 |...... .

NoTE.—Discharge interpolated Oct. 4, 5, June 13, July 7, 8, and 11.

Monihly discharge of Muddy River al railroad pumping plant near Moapa, Nev., for
the year ending Sept. 30, 1917.

Discharge in second-feet.
Month. Run-off in
Maximum. | Minimum. | Mean.

46 40 43.5 2,670
47 44 45.5 2,710
48 42 45.4 2,
50 43 45.7 2,810
49 42 45.8 A
47 41 44.8 2,750
46 42.6 2,
46 37 41.9 2,580
46 37 41.1 2,450
54 35 40.5 2,490
55 37 42.5 2,610
47 38 41.1 , 450

The year.......ccceueveemnnieanenn. ceeeerevenceess 55 35 43.4 31,400
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MUDDY RIVER AT WEISER RANCH, NEAR MOAPA, NEV.

Location.—In NE. § sec. 2, T. 15 8., R. 66 E., 250 feet below intake of Weiser canal,
a quarter of a mile above mouth of Meadow Valley Wash, 1 mile above Weiser
ranch house, and 3 miles southeast of Moapa, Clark County.

DrAINAGE AREA.—Not measured.

Recorps AvarLaBre.—November 17, 1915, to September 30, 1917, when station was
discontinued.

GacE.—Stevens water-stage recorder on left bank.

DiscHARGE MEASUREMENTS.—Made by wading about 150 feet above gage.

CHANNEL AND coNTrROL.—Bed composed of clay; clean but subject to scouring and
filling; one channel at all stages. Control at remains of an old dam; loose rock
and firm clay hut shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-stage
recorder, 1.32 feet at 2 a. m. July 31 (discharge, 58 second-feet); minimum dis-
charge, 28 second-feet at 8 a. m. July 21.

1915-1917: Maximum stage recorded from water-stage recorder, 3.12 feet at
7 a. m. August 4, 1916 (discharge, 69 second feet); minimum discharge, 21 second-
feet at 1 p. m. July 13, 1916.

Ice.—Stage-discharge relatlon not affected by ice; winter flow very uniform except
for sudden freshets, usually of short duration, due to storms.

Diversions.—The Weiser canal diverts about 250 feet above gage and there are
numerous diversions farther upstream.

Accuracy.—Stage-discharge relation not permanent. Rating curve, applicable
November 7 to July 29, fairly well defined between 25 and 50 second-feet. Dis-
charge ascertained by applying to rating table daily gage height determined by
inspection of recorder graph and by indirect method for shifting control. Rec-
ords fair.

Discharge measurements of Muddy River at Weiser ranch, near Moapa, Nev., during the
year ending Sept. 30, 1917.

[Made by Leonard Tanner.)
Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec.ft. Feet. | Secft. Feet. | Sec.-ft.
Oct.9...cnenn.. 121 38.3 || Mar. 10......... .1.02 4.4 || July 8...cceveuas 0.68 32.6
Feb. 2.......... 1.06 45.2 {{ May 14......... .83 38.1
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Daily discharge, in second-feet, of Muddy River ai Weiser ranch, near Moapa, Nev., for

, the year ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. Sept.
34 45 48 |....... 45 43 41 38 37 35 43 * 38
34 47 47 49 45 44 41 38 38 36 41 - 39
35 47 49 51 45 43 40 37 38 37 42 38

48 49 52 45 44 40 38 38 35 42 36
35 48 46 51 47 44 41 39 38 34 42 36
35 47 43 40 39 38 33 41 34
37 47 42 39 40 39 32 41 33
33 47 42 41 40 38 32 40 36
38 47 42 41 40 34 35 40 37
40 47 42 40 38 33 35 39 35
40 47 42 38 37 35 34 39 34
40 47 39 38 32 36 41 34
41 47 43 37 33 34 41 34
41 47 43 38 37 31 32 39 33
39 46 43 40 37 32 32 39 33
39 45 43 40 35 32 34 38 36
40 45 43 41 35 34 34 38 37
41 46 42 39 35 36 31 38 38
42 46 42 38 35 31 38 36
42 45 42 37 35 35 31 38 37
42 45 41 38 36 35 29{ 39 39
43 45 41 39 37 35 30 37 39
43 46 41 39 37 37 31 36 40
44 45 41 39 37 37 34 35 41
45 45 41 38 38 35 35 34 41
45 44 40 38 39 34 35 34 41
47 4 40 38 38 34 34 38 40
45 43 41 38 39 34 36 40
45 42 39 38 35 47 39 40
45 42 39 38 35 46 39 40
45 40 f...... 38 |o.a.... 50 38 foemenann

NoTE.—Mean dischar]ge estimated on account of lack of gage-height record as’ follows: Dec. 9-15, 47
second-feet; Dec. 18 to Jan. 1, 42 second-feet; Jan. 13-15, 46 second-feet.

Monthly discharge of Muddy River at Weiser ranch, near Moapa, Nev., for the year ending
Sept. 80, 1917.

Discharge in second-feet.
Run-off in
Month, acre-feet.
Maximum. | Minimum. | Mean.
40.5 2,490
47.2 2,810
47.5 2,920
48.2 2,960
45.7 2,540
42.1 2,590
39.2 2,330
37.5 2,310
35.3 2,100
34.8 2,140
38.9 2,390
37.2 2,210
41.2 29, 500

NoTE.—See footnote to table of daily discharge.
187042°—21—wsp 459——10
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GILA RIVER BASIN.
GILA RIVER AT GUTHRIE, ARIZ,

LocatioN.—In sec. 3, T. 6 8., R. 30 E., about 1,500 feet above Arizona & New Mexico

Railroad bridge at Guthrie, Greenlee County, and 8 miles above junction of Gila
. and San Francisco rivers.

DraNaGE AREA.—Not measured.

REcorps AvAarLaBLE.—November 6, 1910, to September 30, 1917,

GacE.—Stevens water-stage recorder on left bank, installed May 16, 1914, at datum
different from that of inclined staff gage on right bank about 500 feet above
railroad bridge, which was used prior to that date.

DISCHARGE MEASUREMENTS.—Made from cable 1,000 feet below gage or by wading.

CHANNEL AND CoNTROL.—Sand and gravel; shifts slightly at low stages and consider-
ably at high stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, 14.7 feet on morning of
October 15, determined from flood marks on gage (discharge, not determined);
minimum stage, from water-stage recorder, 1.20 feet July 19 (discharge, 26
second-feet.

1910-1917: Maximum stage occurred October 15, 1916 (see above); minimum
discharge, 18 second-feet May 21, 1914.

Diversions.—Sufficient water to irrigate about 7,000 acres of land is diverted from
stream above station.

_Accuracy.—Stage-discharge relation continually changing. Standard rating curve
fairly well defined below 500 second-feét, poorly defined from 500 to 2,400 second-
feet, and approximate above 2,400 second-feet. Twenty discharge measure-
ments made during year by means of which changes in stage-discharge relation
were determined with fair accuracy. Operation of the water-stage recorder was
reasonably satisfactory except as indicated in footnote to daily-discharge table.
Daily discharge determined by indirect method for shifting control. Records
fair, .

Discharge measurements of Gila River at Guthrie, Ariz., during the year ending Sept. 30,
1917.

{Made by J. B. Spiegel.]

Gage Dis- Gage Dis-
Date. hm',git. charge. Date. height.| charge. Date.
Feet. Secft. 3 ~ft.
&g é(;:g July 10 ...... 24 .g
305 588 || Aug. bl ;
3.04 348 22,0
{.gg 331 Sept. 20... 1.0 3
. 1344 20........ 8
1.98 147

:l o';lilm velocity observed over greater part of section and coefficient of 0.85 used to reduoe {0 mean
v ty
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Daxly discharge, in second-feet, of Gila River at Guthrie, Ariz., for the year ending Sept. 30,
1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

775 532 255 118 30 7 30
725 544 243 118 29 112 29
636 488 216 116 29 128 29
564 428 195 110 28 86 29
512 393 175 100 28 104 28

460 { 372 165 90 124 29
428 | 362 162 83 31 118 33
412 | 362 156 76 31 112 35
393 358 152 70 32 87 42
393 362 150 64 32 84 36
400 | 393 150 57 31 8 36
436 148 31 80 34
428 386 152 47 35 74 31
412 365 148 44 31 73 31
382 | 3851 146 42 94 31
354 334 144 41 28| 208 30
337 334 138 88 30 175 31
327 334 138 35 27 168 31
312 327 136 33 26 142 31
312 309 152 33 37 17 31
318 303 182 32 35 92 32
334 303 198 33 4 66 36
340 294 192 | 32 58 62 37
358 279 188 32 40 60 38
365 270 182 31 34 58 41
358 | ‘261 170 32 37 61 42
351 249 154 31 49 62 47
365 23t 162 31 57 44
386 234 154 31 45 50 44
408 249 140 31 31 33 ~43
464 )....... 128 )....... 8 31 |.......

Nore.—Because of incomplete data, discharge partly estimated from study of other Gila River stations,
Oct, 14-21, 4,000 second-feet; Jan. 20 and 21, 8,600 second-feet. Discharge interpolated Aug. 19-21 because
of silt in gage well. Oct. 22 and 23, Jan, 20-29 recorder not working, gage heights from daily readings on
staff gage. Mean daily gage heights Oct. 14, 9.4 feet; Jan, 20, 11 feet; Jan. 21, 8.6 feet. Results may be
slightly in error because of silt in gafe well or recorder not working properly on Nov. 6-13; Apr. 15; June
7-19; Aug. 6-8 and 22-30; and Sept. 14-20.

Monthly discharge of Gila River al Guihrie, Ariz., for the year ending Sept. 30, 1917.

Discharge in second-feet.
& o Run-off
Month. in

Maximum. | Minimum, | Mean. | 3crefeet.
4] 1,320 | 81,200
150 | 100 11,300
134 143 8,790
150 | 1,070 65,800
204 | 388 21,400
312 421 25,900
231 347 20,600
128 167 10,300
31 56.0 3,330
26 36.8 2,260
31 92.9 5,710
28 34.7 ., 060
2% | 358 259,000

GILA RIVER NEAR SOLOMONVILLE, ARIZ,

LocarioN.—In NE. % sec. 31,"T. 6 S., R. 28 E., 1 mile below intake of Brown canal
and 10 miles above Solomonville, Graham County.

DraINAGE AREA.—Not measured. i

RECORDS AVAILABLE.—April 21, 1914, to September 30, 1917.
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Gace.—Stevens water-stage recorder on left bank, directly opposite J. W. Earven’s
ranch.

DiscHARGE MEASUREMENTS.—Made from cable just below gage or by wading.

CHANNEL AND CONTROL.—Gravel, sand, and silt; changes slightly at low stages and
considerably at high stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
10.7 feet at 6 a. m., October 14 (discharge, determined from extension of rating
curve, about 67,900 second-feet); minimum stage, from water-stage vecorder,
~—0.17 foot, September 6 and 7 (discharge, 89 second-feet).

1914-17: Maximum stage 14 feet, January 19, 1916, determined from flood
marks on gage (discharge, about 100,000 second-feet, determined from extension of
rating curve); minimum discharge, 64 second-feet, June 29, 1914.

DiversioNs.—Brown canal, which is used to irrigate a few hundred acres on the north
side of the river, heads about 1 mile above the station; maximum capacity about
35 second-feet. About 17,000 acres are irrigated from this stream above the
station at Guthrie.

Accuracy.—Stage-discharge relation continually changing. Standard rating curve
fairly well defined below 10,000 second-feet and poorly defined above. Thirty-
two discharge measurements were made during year by means of which changes
in stage-discharge relation were determined with fair accuracy, except for high
stages. Operation of the water-stage recorder was satisfactory throughout year,
except for short periods as indicated in footnote to the daily-discharge table.
Daily discharge determined by indirect method for shifting control. Records
fair for low and medium stages, with increasing errors for higher stages.

Discharge measurements of Gila River near Solomonville, Ariz., during the year ending
Sept. 30, 1917.

Date. Made by— hgri; < ehlg,;sg-e. Date. Made by— heiit. chI;lfg-e
. Feet. | Secft.
Oct. 4 |J. B, Spiegel............| 0.18 197 || Apr. 12
4 do... 5%? 189 || June 9

2.84
1.08

Nov.
Dec.
Feb.
Mar.

17
Apr. 12

o Surface velocity observed by floats and coefficient of 0.90 used to reduce to mean velocity. Results
liable to considerable error account of impossibility of making accurate soundings. Area delermined
from soundings made Oct. 16 when the channel may have fllled in considerably.



, GILA RIVER BASIN. 149
. Daily discharge, in second-feet, of Gila River near Solomonville, Ariz., for the year ending
Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
234 710 352 320 920 | 1,820 | 1,480 630 256 196 | 1,180 112

219 687 352 320 845 1 1,640 ) 1,480 | 574 250 136 746 105

205 652 344 328 818 | 1,480 | 1,340 532 234 128 630 98

191 618 | ,336 344 770 | 1,260 | 1,100 490 217 120 641 94

1,110 965 463 206 112 | 1,050 90

436 187 105 758 89

445 183 103 641 90

427 174 115 532 98

409 170 200 542 96

275 |....... 1,380 115 |.......

Nore.—Discharge interpolated Oct. 1-3 and July 3-5, because of missing gage heights. Oct. 14 and 15,
June 16-30, July 17 and 18, Aug. 2-14, 28, and 29, Sept. 2-5 and 22-25, results partly estimated account of
recorder not working properly.

Monthly discharge of Gila River near Solomonville, Ariz., for the year ending Sept. 30,
1

Discharge in second-feet.
Run-off in
. Month, ] acre-feet.,
Maximum. | Minimum. | Mean.
46,000 191 3,620 223,000
710 352 468 27,800
352 269 305 18,800
15,200 294 1,490 91,600
1,870 574 8 45,700
1,820 722 994 61,100
1, 618 815 48, 500
630 275 392 24,100
256 100 144 8,570
1,380 103 263 16, 200
1,180 115 402 24,700
0 89 134 7,970
46,000 29 825 598,000
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GILA RIVER NEAR SAN CARLOS, ARIZ,

LocaTion.—One mile above dam site in box canyon on San Carlos Indian Reserva-
tion and about 6 miles below San Carlos Indian Agency, Gila County.

Draivagk AreA.—Not measured. X

RECORDS AVAILABLE.—April 29, 1914, to September 30, 1917, at present site; 1899 to
1905 at a point half a mile south of the Indian Agency at San Carlos and below
San Carlos Creek; August 17, 1910, to February 5, 1911 at a point just bélow the
Arizona Eastern Railroad bridge and half a mile above San Carlos Creek.

Gace.—Stevens water-stage recorder on left bank about one mile above dam site.

DiSCHARGE MEASUREMENTS.—Made by wading near gage or from cable about one
mile above gage.

CHANNEL AND coNTROL.—Channel composed of sand, gravel, and boulders. A semi-
permanent control is formed by rapids over heavy boulders just below gage. Con-
trol shifts somewhat because of sand filling in and washing out from crevices
between the boulders. .

EXTREMES OF DISCHARGE.—Maximum stage during year 20.4 feet during night of
October 14 determined from flood marks on gage (discharge, about 62,000 second-
feet determined from rating curve extended largely on basis of slope formula);
minimum stage from water-stage recorder 0.34 foot at 6 p. m. July 1 (discharge, 12
second-feet).

1914-1917: Maximum stage 25.5 feet Janua.ry 20, 1916 (discharge, determined
from extension of rating curve, about 92,000 second-feet); minimum stage 0.15
foot, July 1, 1914 (discharge, 1 second-foot).

Diversions.—Water for irrigating about 30,000 acres is diverted from river in valley
just above station. At times this diversion reduces the low flow practically to
zero at the station. About 7,000 acres are irrigated from this stream above the
station at Guthrie.

Accuracy.—Stage-discharge relation continually changing. Standard rating curve
fairly well defined below 14,000 second-feet and poorly defined above. Twenty-
six discharge measurements were made during year by means of which changes
in stage-discharge relation were determined with fair accuracy. Operation
of the water-stage recorder was reasonably satisfactory except as indicated in
footnote to the daily-discharge table. Daily discharge determined by indirect
method for shifting control. Records fair.

Discharge measurements of Gila River near San Carlos, Ariz., during the year ending Sept.
0, 1917.

[Made by J. B, Spiegel.]

Gage Dis- Gage Dis- Gage | Dis-
Date- - |height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec.-ft. Feet. | Sec.-ft. Feet. | Secft.
3.72 734 5.88 2,870 || July 3 .42 15.68
3.72 3.58 789 3.. . .42 14.9
2.10 3.57 765 . 66 41.7
10. 62 3.08 670 - 66 39.1
8.00 3.03 598 || Aug. 17. 2.28 256
7.9 2.60 446 17. 2.28 252
6.83 2.60 460 || Sept. 28 60 2.0
6.80 1.30 114 28 60 22.3
5.90 1.30 106

a Doubtful because of strong upstream wind.

NoOTE.—Mean gage height for most of the above measurements wag obtained from one reading on staff
gage just before measurement began and study of graph record
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Daily discharge, in second-feet, of Gila Riper near San Curlos, Ariz., for the year ending
Sept. 80, 1917.

Day. Oct, | Nov. | Dec, | Jan. { Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
822 325 376 ] 1,300 | 1 75 225 66 14 810 55
735] 319| 369]1,250 (1,910 | 878 219 65 16 54
616 | 319 383 11,140 | 1,520 938] 208 62 28| 459 53
602 316 474 | 1,070 { 1,370 849 195 60 61 463 51
562 316 425 986 | 1, 745 179 54 40 330 50
566 316 386 926 | 1,110 645 173 53 32 633 48
531 316 390 860 992 575 173 49 31 67
494 316 383 827 844 536 173 47 30 202|.......
482 316 376 761 766 5! 173 46 30| 256).......
486 322 369 715 670 518 |....... 43 30 142 ...,
459 325 P4 715 602 510 31 86 [.......
444 325 342 570 522 39 32 221 |.......
411 330 675 631 531 37 33 s ...,
407 328 631 527 34 34 162(.......

BECE ¥223F8 BB $ZZ2Y Z3EI8 BREEE
g

328
330
333
300 | 333 36| 547 BW0| 470 29 84 94 | ... .
380 | 333 553 | 459 29 40| 202|....00]
300 | 339 575 27| 24| 204,000
369 | 342 553 | 376 2 36| 169 |.......
360 | 339 53| 383 24| 383 181.......
21 351 | 336 490 [ 360 23| 156
22 339 ] 333 444 | 339 2| 142
23 330 | 330 418 | 120 20 | 1,050
24 333{ 328 474 | 316 2| 418
25 336 | 432 557 | 208 19| 158
2% 330 [ 444 588 26| 107 18] 260
27 333 | 444 5755 L2| 100 17| 191
28. 333 | 436 214 [ 100 16| 114
2., 333 | 400 5481 190 87 16
30... 914 | 333 393 570 | 330 78 15 844
31 383

]
®

Nore.—Because of missing gage heights, discharge estimated b . ison with other Gila River
stationsasfollows May 10-19, 160 second-feet; May 22-24 as publi: ed })t 8-27, 50 second-feet. Oct.
4-18, Jan. 27, and May 6-9 gage heights partly estimated, account of débris in gage well.

Monithly discharge of Gila River near San Carlos, Ariz., for the year ending Sept. 80, 1917.

Discharge in second-feet.
Month. m?g tin
Maximum. | Minimum. | Mean.
103 [ 3,240 199,000
330 | 442 26, 300
316 347 21, 300
328 | 1,850 114,000
514 964 53,500
418 774 47,600
190 482 28, 700
72| 152 9,350
15 8 2,070
14 187 11, 500
57 221 13,600
............ 48.2 2,870
14| 732 530, 000

GILA RIVER AT WINEKELMAN, ARIZ.

LocatioN.—In NE. % sec. 24, T. 5 8., R. 15 E., at highway bﬁdge at kalemar,
Gila County, 1 mile above San Pedro River.

Drainage ArEa.—Not measured.

Recorps AVAILABLE.—September 10-30, 1917.

Gage.—Chain gage attached to upstream side of bridge; read by 8. H. Snider.

Di1scHARGE MEASUREMENTS.—Made from bridge or by wading near bridge.
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CHANNEL AND controL.—Silt, sand, and gravel—likely to shift at all stages. Right
bank high, rocky; left bank not subject to overflow except during extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 3.60 feet at 8
a. m. September 14 (discharge, 106 second-feet); minimum stage, 3.16 feet at 8
a. m. September 30 (discharge, 30 second-feet).

Diversrons.—About 30,000 acres are irrigated from this stream between this station
and station at Guthrie and about 7,000 acres above Guthrie.

Accuracy.—Stage-discharge relation probably did not change during period covered
by records, but is likely to change seriously during high stage. Rating curve
fairly well defined above 60 second-feet by 7 discharge measurements from Sep-
tember 10, 1917, to February 28,1918. Gageread tohundredths once daily. Daily
discharge determined by applying daily gage height to rating table. Records
fair, .

Discharge measurements of Qila River at Winkelman, Ariz., during the year ending
Sept. 30, 1917.

[Made by C. E. Ellsworth.]

i
Gage Dis-
Date. height. | charge.
: Feet. | Sect.
1L 1 00 T 3.48 %
10, L 3.48 78

Daily discharge, in second-feet, of Gila River at Winkelman, Ariz., for the year ending
Sept. 30, 1917.

Day. - Sept. Day. Sept.
80 |i 20... 43
74 1) 21... 48
64 || 22 48
95 |} 23... 45

106 || 24 48
95 || 25... 40
64 1| 26... 47 -
48 11 27... 40
42 |1 28... 37
58 || 29... 34

30 30

GILA RIVER AT EELVIN, ARIZ.

Location.—In sec. 12, T. 4 8., R. 13 E., about half a mile below the mouth of Mineral
Creek, 1 mile below Kelvin,! Pinal County, and 25 miles above Florence, Ariz.

DRAINAGE AREA.—Not measured.

REcorDps AvALABLE.—January 26, 1911, to September 30, 1917.

GAGE.—Stevens water-stage recorder installed June 15, 1914, on left bank, half a
mile above the original gage and referred to new datum. The original gage, an
inclined staff fastened to basalt ledge on right bank opposite observer’s house,
was destroyed by the flood March 8, 1911, and replaced by painting the gradua-
tions on the ledge a few feet downstream. November 23, 1911, an inclined staff
for low-water readings was fastened to the rock at the same location as first gage,
and on September 20, 1912, an auxiliary vertical staff for low-water readings
was installed on left bank opposite the inclined section. All gages previous to
present gage were referred to same datum.

1 Ray Junction on Arizona & Eastern Railroad.
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DiscusRGE MEASUREMENTS.—Made from suspension footbridge about 13 miles above
gage, or by wading near gage.

CHANNEL AND coNTROL.—Sand, gravel, and silt; changes slightly at low stages and
considerably at high stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
14.0 feet at 2 a.m., October 15 (discharge, about 46,800 second-feet, determined
from extension of rating curve); minimum stage, from water-stage recorder,
1.61 feet at 8 p. m. July 1 (discharge, 21 second-feet).

1911-1917: Maximum stage 19.5 feet about noon January 20, 1916, determined
from flood marks (discharge, determined from extension of rating curve, about
93,000 sé®ond-feet); no flow June 29 to July 11, 1913.

Drverstons.—About 30,000 acres are irrigated from stream between this station and
Guthrie, and about 7,000 acres above Guthrie.

Accuracy.—Stage-discharge relation continually changing. Standard rating curve
fairly well defined below 30,000 second-feet, poorly defined above. High-stage
discharge measurements liable to considerable error account of impossibility of
obtaining accurate soundings. Twenty-six discharge measurements were made
during the year by means of which the changes in stage-discharge relation were
determined with fair accuracy except for high stages. Operation of the water-

. stage récorder was satisfactory except as indicated in footnote to the daily dis-
charge table. Daily discharge determined by indirect method for shifting control.
Records fair for low and medium stages, with increasing errors for high stages.

Discharge measurements of Gila River mear Kelvin, Ariz., during the year ending
Sept. 30, 1917.

is- G
Date. Made by— hgig S @Da}sge_ Date. Made by— height. ch];risée.
Feet. | Sec.-ft.
Apr. 21 | J. B Splegel 2.88 420
21 2. 88 423
May 23 2.2 190
June 30 1.65 26,5
30 1,65 28.4
July 27 3.56 | 2,620
27 3.46 | 2,210
. ‘28 2.74 900
- . 28 2.74 862
Feb. 19 Anderson andAdams... 3.10 681 || Aug, 20 2.28 180
Mar. 11 | C. E, Ellsworth........ 2.90 633 || Sept. 8 2.82 560
... do..oiiiinna... 2.90 650 17 2.00 87
Apr. 2{..... (o { S A 3.16 766 27 1.95 51

¢ Surface velocity observed and coeflicient of 0.90 used to reduce to mean velocity. Results liable to
able error t of inaccurate determination of depths.

b Surface velocity determined with floats and coefficient of 0.90 used to reduceto mean velocity. Results .
liable to considerable error account of inaccurate determination of de eg

¢ Surface velocity determined with foats and coefficient of 0.90 used to reduce to mean velocity.
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Daily discharge, in second-feet, of Gila River ai Kelvin, Ariz., for the year ending Sept.

30, 1917.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) B 162 | 1,020 258 1,180 640 321 89 24 | 1,370 40
2.. 150 958 300 ..] 1,270 710 321 76 282 | 1,090 40
3.. 126 898 258 .| 1,080 713 300 70 182 | 1,750 44
4. 104 258 680 307 64 142 | 2,220 40
5.. 89 795 204 886 612 300 62 282 | 1,060 38
6 86 730 356 862 594 294 60 150 { 1,100 38
7 98 690 300 874 531 204 58 130 910 37
8 630 630 282 817 522 307 54 1% 762 740
9 531 600 282 784 558 307 48 118 886 970
10.. 200 540 321 784\ 576 282 48 122 839 410-
158 531 288 690 276 46 107 680 450
477 468 270 600 549 276 44 158 773 378
806 450 288 630 531 270 42 138 862 328
4,930 426 282 670 495 258 40 138 | 1,020 418
442 288" 670 486 246 40 158 540
17, 600 418 276 ceseens| 650 5 235 40 282 427 130
-1 10,100 426 294 477 [caenen. 640 418 230 42 240 540 92
6,130 442 204 | 540 f....... 630 410 240 38 240 434 74
4,340 | 402| 270 680 | 590 | 402 252 38| 5671 314 72
3,300 410 300 | 2,920 828 610 386 603 35 762 L 215 66
2,840 [ 4 282 850 | 610 | 394 | 264 31| 25| 300 ‘64
2,620 946 570 410 205 33 230 95 |- 154
2,340 230 | 513| 402| 182| 30|1,020| 95 142
2,150 531 386 162 30 | 1,230 80 98
1,980 610 378 138 52 710 40 72
1,780 349 | 122 33| 1,870 10 66
1,580 610 | 321| 122 29 | 2,700 60 58
1,430 600 300 114 27 910 40 39
1,270 630 282 110 26 1 1,260 30 38
1,190 630 282 107 24 | 1,570 30 38
31.... 1,110 580 |....... 98 |....... 1,290 7

Notr.—Because of missing gage heights, mean discharge estimated from study of climatic data and
records of discharge at other Gila River stations, Jan. 23-31, 3,000 second-feet; Feb. 1-18, 850 second-feet.
Sept. 6, discharge interpolated. July 6-11, 13, i , and 18, éept. 10-14, 19-21, and 25-30, resalts liable to
slight error account of silt in gage well. Aug. 21 to Sept. 7, recorder not working properly; gage heights
from daily readings on staff gage.

Monthly discharge of Gila River at Kelvin, Ariz., for the year ending Sept. 30, 1917.

Discharge in second-feet.
Run-off in
Month, acre-feet.

Maximum.| Minimum. | Mean.
32,000 86| 3,300 203, 000
1,020 238 519 30,900
370 . 293 18,000
10, 500 1,750 108, 000
........................ 885 49, 200
1,270 513 724 44, 500
773 282 479 28,500
603 98 243 14,900
89 24 45.0 2,680
2,700 24| 543 33, 400
2,220 30| 601 37,000
970 37 179 10, 700
32, 000 24 801 581,000

GILA RIVER NEAR SENTINEL, ARIZ.

LocatioN.—In sec. 10, T. 5 8., R. 9 W., 1 mile below old diversion dam of South-
western Arizona Fruit & Irrigation Co., about 10 miles north of Sentinel, Mari-
copa County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—July 1, 1913, to March 2, 1917, when stationwas discontinued.
Daily discharge, October 1, 1913, to December 20, 1914.
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GaeE.—Vertical staff on left bank; read by J. T. Lee.

DiscHARGE MEASUREMENTS.—Measuring cable destroyed by flood January, 1916.

CHANNEL AND CONTROL.—Shifting sand.

EXTREMES OF sTAcE.—Maximum stage during year 12.3 feet during night of October
15, determined from flood marks on gage; minimum stage recorded 5.9 feet Octo-
ber 4 and 5.

1913-1917: The river is dry a part of each year at this point. The maximum
stage on record occurred at 5 p. m. January 20, 1916, gage height 24.75 feet.
Accuracy.—Stage discharge not permanent. Control shifts considerably at all
stages. Rating curve not developed Gage read to half-tenths twice daily prior
to January 22 and once daily since that date. Daily discharge not determined

because of shifting control and lack of discharge measurements.

No discharge measurements were made at this station during the year.
Daily gage height, in feet, of Qila River near Sentinel, Arz., for the year ending Sept 30,

1917.

Day.| Oct. | Nov. | Dec. | Jan. .| Oct. | Nov. | Dec. | Jan
1.. 6.1 8.0 7.1 7.9 11.76 | 7.3 6.8 7.95
2.. 6.0 7.9 7.1 7.9 10.6 7.3 | 6.8 8.05
3.. 595 | 7.8 7.06 | 8.0 9.55 | 7.3 6.8 8.156
4:. 59 7.7 7.0 8.1 9,06 | 7.2 6.9 8.35
5.. 5.9 7.65| 7.0 8.5 8.95) 7.2 7.0 8.55
6.. 6.75| 7.6 7.0 8.45 8.8 7.2 7.0 |10.1
7.. 7.561 7.6 6.95( 8.3 |. 8.8 7.2 7.25 | 9.5
8.. 8.06 | 7.5 6.95| 8.25 8.7 7.16 | 7.3 9.4
9.. 8.50 | 7.5 6.9 8.2 8.6 7.1 7.25 | 7.5
10.. 8.05| 7.45] 6.9 8.2 8551 7.1 8.0 8.5
11.. 7.8 7.4 6.85 | 8.1 8.45] 7.16¢ 7.75| 7.8
12.. 8.0 7.4 6.851 8.0 8.3 7.1 7.9.] 7.5
13.. 7.8 7.351 6.8 7.9 82 |.7.1 7.9 7.5
14.. 7.6 7.3 6.8 7.9 815 7.15| 8.0 7.3.
15.. 9.0 7.3 6.8 7.85 8.1 7.1 8.0 7.3

] 8.05 |..co... 7.9 | 7.6

SAN FRANCISCO RIVER AT CLIFTON, ARIZ.

Location.—In sec. 30, T. 4 8., R. 30 E., between highway bridge and railroad bridge
at Clifton, Greenlee County, 1} miles below diversion dam of Arizona Copper Co.,
and 5 miles above junction with Gila River.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE. —Qctober 24, 1910, to January 14, 1911; January 24 to March 31,
1912; and August 5, 1912, to September 30, 1917.

Gaee.—Stevens water-stage recorder with inclined well on right bank about 1,000
feet below highway bridge, installed June 11, 1916, at different datum from
previous gages. Original gage read from October 24, 1910, to September 30, 1912,
was a vertical staff attached to highway bridge; replaced October 1, 1912, by a
chain gage set at the same datum and read until August 5, 1913. From August
6, 1913, to May 14, 1914, a vertical staff on railroad bridge was used. On May 15,
1914, this was replaced by a Stevens water-stage recorder set at the same datum,
which was used until January 19, 1916, when it was destroyed by flood. From
January 20 to April 7, 1916, the staff gage on railroad bridge was read. From
April 8 to June 10, 1916, the staff gagé now used in connection with the present
water-stage recorder was read. Gages on the railroad bridge were referred to a
different datum from that of gages on the highway bridge.

DisCHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Both banks high and steep and not subject to overflow
except at extreme floods. Channel composed of sand and gravel. Control at
old station constantly shifting; at new station fairly permanent except during
high water, when it shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage during year 19.7 feet on morning of Octf»
ber 14, determined from flood marks on gage (discharge not determmed),
mum stage recorded 2.2 feet June 29 (discharge, about 2 second-feet).

1910-1917: Maximum and minimum stage same as for 1917 (see above).
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Diversions.—Small amount of water is used for irrigation above station.

Accuracy.—Stage-discharge relation changed during high water in October and
February. Three rating curves used, as follows: October 1-11, well defined;
October 12 to February 26, well defined below 1,400 second-feet and poorly de-
fined above; February 27 to September 30, well defined between 40 and 400
second-feet and fairly well defined for stages above and below. Operation of the
water-stage recorder was fairly satisfactory except for periods indicated in foot-
note to the daily-discharge table. Daily discharge ascertained by applying to
the rating table mean daily gage heights determined by inspecting gage height
graph, or, for days of considerable fluctuation, by averaging hourly gage heights.
Records good except for estimated periods and for extremely high and low stages
for which the rating curves are poorly defined. .

Discharge measurements of San Francisco River at Clifton, Ariz., during the year ending
Sept. 80, 1917.

~ [Made by J. B. Spiegel.]
Gage Dis- Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. Feet. | Sec.ft. Feet. | Sec.-ft.
Oct. 10......... 4.05 3.05 132 3.39 157
4.20 3.05 122 2.98 74
5.10 3.72 269 2.98 71
5.07 3.72 275 3.04 82
3.53 3.04 397 3.04 81
3.19 3.97 413 3.11 94
3.19 3.39 160 3.11 94
Daily discharge, in second-feet, of San Francisco Riv
- Sept. 30, 1917.
Dec. | Jan. | Feb. | Mar.
155 680
155 580
149 496
146 455
155 410
149 388
143 370
143 360
143 360
138 356
128 374
122 388
120 383
118 374
115 365
115 342
102 320
100 320
100 320
100 338
100 342
110 365
115 410
115 383
128 360
132 356
122 365
128 392
128 420 2 .
128 472 280 166 25 175 45 64
31.. . 132 520 |....... 160 |....... 365 95 f..nene

NotE.—No gage-height record Oct. 8, 9, 14-22, and 29; Nov. 12 and 13; Dec. 18-22; June 9-28; Aug. 9-19
and 25-29; Sept. 26, 27, 29, and 30. Gage f:eights partly estimated Jan, 20 and 21; A%._zs to May 11; July
8and 9; Aug. 1-8; éeg& 2 and 16-18. age heights from dailly readings on staff Oct. 23-28; Oct. 30 to Nov.
11; Nov. 14; June 29; Sept. 24, 25, and 28. Discharge interpolated Oct. 8,9, and 29; Sept. 26, 27, 29, and 30.
Discharge estimated from siudy of climatic records and records of discharge at stations on Gila River above
and below San Francisco River, and from notes by observer, Oct. 14-23, mean 6,000 second-feet Dec. 18-22
as pugl}shted; June 9-28, mean 60 second-feet; Aug. 9-19, mean 120 second-feet; and Aug. 25-29, mean 60
second-feet-
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Monthly discharge of San Francisco River at Clifton, Ariz., for the year ending
Sept. 30, 1917.

e in second-feet.

Discharge i q-feet.
Run-off in

Month. acre-feet,
Maximum. | Minimum.| Mean.
L o) T, U IS 108 [ 2,090 129,000
November 235 146 176 10, 500
December 155 100 127 7,810
January.. 3,150 128 475 ),

February . 814 310 385 21, 400
March.... 680 320 399 24, 500
ﬁpri] 526 354 21, 100
ay. 273 160 204 12, 500
June. 15 2 76.1 4, 530
July. 365 32 138 8, 480
AUZUSE ..t b2 I 113 6, 950
Sy 1 IEcT 1 11 245 | e 113 6,720
THe Fear .. ceueeeiienionnaraaearereassesscaesscoaafosescanarnns 2 390 283, 000

SAN PEDRO RIVER NEAR FAIRBANK, ARIZ.

LocArioN.—Opposite Boquillas Land & Cattle Co.’s ranch house, 1} miles southeast
of Fairbank, Cochise County, 3 miles below old Charleston mill.

DRAINAGE AREA.—Not measured.

RECORDS AVATLABLE.—September 28, 1912, to September 30, 1917. January 27,
1904, to August 31, 1906, and October 18, 1910, to November 15, 1911, for station
at Charleston; November 15, 1911, to September 28, 1912, for station at diversion
dam of the Boquillas Land & Cattle Co.

Gace.—Vertical and inclined staff on right bank; read once daily to half-tenths by
J. M. Barnes. Original gage—a vertical staff on right bank about 800 feet below
the present gage—was installed September 28, 1912, destroyed by flood on
August 17, 1914, and replaced at the same datum August 24, 1914; second gage
was washed out on December 23, 1914, and was replaced by the present gage on
January 21, 1915, at an independent datum.

DISCHARGE MEASUREMENTS.—Made from a cable 600 feet below gage or by wading
near gage.

CHANNEL AND CONTROL.—Sand, gravel, and clay; liable to slight shift during low
stages and considerable shift at high stages.

EXTREMES OF DISCHARGE.—Maximum stage during year 6 feet on night of July 18,
determined from flood marks on gage (discharge not determined); minimum
discharge, 2 second-feet October 1-10 and January 28 to February 3.

1912-1917: Maximum stage recorded 16 feet at 5 p. m. December 22, 1915
(discharge not determined); minimum discharge about 2 second-feet for several
days each year.

Diversions.—The Boquillas Land & Cattle Co. diverts water at various pointsabove
station for irrigation. Total acreage irrigated not known.

Accuracy.—Stage-discharge relation not permanent. Standard rating curve fairly
well defined below 1,800 second-feet. Gage read to half-tenths once daily except ..

during flood periods, when it was read oftener. Daily discharge ascertained by~

indirect method for shifting control. Determination of discharge above 1,800
second-feet obtained from an extension of rating curve and may be considerably
in error. Records poor.
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Discharge measurements of San Pedro River near Fairbank, Ariz., during the year ending
Sept. 30, 1917.

Gage Dis- _ Ga, Dis-
Date. Made by— heizit. charge, || Date- Made by height. | charge.
Sec.-ft. : Feet, |Sec-ft.
Oct. 10 | M. D. . 1. July 24 | J. B. Spiegel........... 2,02 681
Jan, 18 | J. B. Spiegel.. .28 26.2 25 f.een. do. 1.22 27
18 |..... do....... - 24.8| Aug. 29 |..... do... .61 17.2
July 24 |..... do . 1,700 29 {.....do .61 18.1
24| ....do 050

Daily discharge, in second-feet, of San Pedro River near Fairbank, Ariz., for the year ending
Sept. 80, 1917.

Day. Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.

2 4 6 24 2 24 44

2 4 6 24 2 24 37

2 4 6 24 2 24 37

2 4 6 24 6 24 30

2 4 6 24 6 24 24

2 4 6 24 6 24 24

2 4 6 24 6 30 30

2 4 6 24 6 30 30

2 4 6 24 14 37 30

2 4 6 24 14 37 30

4 4 6 24 37 30

4 4 8 24 14 37 24

1,310 4 10 24 14 37 24

50, 5 12 24 19 37 24

37 5 14 24 19 37 24

14 5 14 30 19 37 24

10 6 14 30 19 37 24

10 6 14 19 37 24

10 6 14 30 19 37 30

10 6 14 30 19 37 30

b1 S 10 6 14 37 30
b7 I 10 8 14 44 30
2 10 6 14 44 30
b 6 6 15 44 30
b T 6 6 16 4 30
26 . eo... 6 6 17 44 37
b7 (R . [ 6 18 44 37
P IR 6 6 19 44 37
2..... PR 4 6 20 44 37
| 4 6 21 44 37
L1 R 4], 22 4 ...

Note.—No gage-height record Nov. 12-18, Dec. 12-24 and 24-31, Aug. 8, and Sept. 2; discharge interpo-
labedt.h Selt)t. 11 mean discharge estimated 300 second-feet from study of precipitation data and records
on other streams.

Monthly discharge of San Pedro River near Fairbank, Ariz., for the year ending Sept. 30,

1917.
Discharge in second-feet. Run-off in
Month Maximum. | Minimum. | Mean. acre-feet.
1,310 2 64.7 3,080
6 4 5.0 298
22 6 11,9 732
105 2 26.7 1,640
30 2 15.5 861
44 24 36.3 2,230
44 24 30.3 1,800
44 14 37.2 2,280
44 10 37.0 2,200
5,180 6 559 34,400
3,840 19 552 33,900
1,080 98.3 5,850
5,180 2| 125 90, 200
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QUEEN CREEK NEAR SUPERIOR, ARIZ.

LocarioN.—One mile below dam site near Whitlow’s ranch and 12 miles below
Superior, Pinal County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—February 14, 1915, to September 30, 1917.

Gace.—Inclined staff on left bank 1 mile below dam site, installed September 15,
1916. Observer, W. C. Mullins. Original gage was a vertical staff painted on
rock ledge on right bank at lower end of box canyon about 500 feet above Whit-
low’s ranch house, installed February 14, 1916. This gage was read until October
17, 1915, when it was replaced by an inclined staff on left bank about 700 feet
upstream, at a different datum. On March 30, 1916, a vertical staff was installed
at practically the same location as the original gage at a datum 1.65 feet higher.
On August 6, 1916, this gage was replaced by an inclined and vertical staff at
same location-and datum, read until September 15, 1916, when the présent gage
was installed 1 mile below at a different datum.

DiscHARGE MEASUREMENTS.—Made from cable at dam site or by wading.

CHANNEL AND CONTROL.—At the dam site the channel is confined between high
rocky banks about 300 feet apart. At present gage site left bank is subject to
overflow at extreme high stages. Bed of stream composed of constantly shifting
sand and gravel.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 6 feet at 9 4. m.
May 20 (discharge, determined from extension of rating curve, about 2,800 second-
feet); channel dry for long periods during the year. (See footnote to monthly
discharge table.) Floods, with considerable greater discharge, have occurred
during previous years, but no reliable record is available showing maximum stage
or discharge. Channel is dry at the present gage for considerable period each
year. At dam site about 1 mile above gage the discharge seldom, if ever, gets
Iess than about 1 second-foot.

Diversions.—Water diverted above gage to irrigate a few acres; amount unknown.

Accuracy.—Stage-discharge relation seriously affected by floods in January and
May and slightly at numerous other times during year. Standard rating curve
applicable from January 20 to May 19 is fairly well defined below 45 second-feet.
Extension based on discharge computed by Kutter’s formula, assuming “n” to
be equal to 0.03. Rating curves used before and after January 20 are based on
low-stage measurements and direction of standard curve and are liable to con-
siderable error. Gage read to hundredths twice daily. Daily discharge, which
was ascertained by applying mean daily gage heights fo rating table, is not suffi-
ciently accurate to warrant publication. Monthly figures subject to considerable
error.

Discharge measurements of Queen Creek near Supmar, Ariz., during the year ending Sept.

30, 1917.
Date Made by— 1oike | s || Date. Made by— none. | e,
Sec.fi. 3
Nov. 0 Apr. 2 .9
Jan. 45.0 13 .6
. 12.1 May 19 . .0
Mar. llsw h . 3.3 || June 26 . .3
12 E]szorth and Mullins.| 1.17 3.4 || July 23 )..... [ 1 R, 1.15 13.5
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,
Monthly discharge of Queen Creek near Superior, Ariz., for the year ending Sept. 30, 1917.

\ Discharge in second-feet.
Run-off in
Month. T acre-feet.

Maximum. | Minimum, | Mean. )
84 1 5.4 332
1 0 .4 24
0 0 0 0
910 0 40.2 2,470
48 1 7.6 422

4 2 2.4 148

5 2 2.4 143

1,100 1 39.0 2,400

. . 4 1 2.9 173
July.......... 440 0 15.1 928
AUZUSE - -« ottt e eiiiiaaee———aan 710 0y 44.2 2,720
September . R Lt L LR T TP PPPEPOP PP PPPRRE 65 0 2.2 131
Theyear............. et iaaean e 1,100 0 13.7 9,890

Norte.—Results liable to large errors and should be used with care. See ¢ Accuracy” in station descrip-
tion. No flow Nov. 13 to Jan. 19, July 16-20 and 22, Aug. 25 to Sept. 9, and Sept. 13-30. Gage heights
missing Feb. 5 and 6, discharge interpolated.

SANTA CRUZ RIVER NEAR NOGALES, ARIZ.

LocaTrioN.—Just below proposed dam site on Yerba Buena ranch, half a mile above
city pumping plant and about 7 miles northeast of Nogales, Pima County.

DRAINAGE AREA.—Not measured.

Recorps avamasrLe.—March 22 to November 30, 1907, and April 1, 1909, to Septem-
ber 30, 1917 (incomplete).

GageE.—Richard Fréres water-stage recorder on left bank about half a mile above
city pumping plant installed January 3, 1916. Original gage, a vertical staff on
right bank about 500 feet below the intake of a small irrigation ditch and about
one-fourth mile above the present gage, was used until January 18,-1912, when a
Richard Fréres water-stage recorder was installed at the samé location as the pres-
ent gage. This gage was used until December 18, 1914, when it was replaced by
a Stevens water-stago recorder which was used until March 13, 1915. A vertical
staff on right bank at pumping plant was read from March 13 to December 4, 1915.
During the interval December 4, 1915, to January 3, 1916, all readings were made
on staff gage attached to the present gage well. Gage elevations have been as
follows: Original gage and gage at pumping plant at different elevations and no
relation to other gages; Stevens recorder and present Richard Fréres recorder at
approximately the same datum, which is 1.3 feet higher than that of the first
"Richard Fréres recorder installed January 18, 1912.

DiscHARGE MEASUREMENTS.—Made by wading.

ExTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder
3.2 feet at 3 p. m. July 22 (discharge approximately 520 second-feet determined
from extension of rating curve). No dependable records of maximum floods dur-
ing previous years. Channel is generally dry during a part of each year.

. DiverstoNs.—Water is diverted above station for irrigation of about 140 acres.

Accuracy.—Stage-discharge relation continually changing. Standard rating curve
defined by 32 discharge measurements made during year from which the changes
in stage-discharge relation were determined with fair accuracy for low stages.
Changes during high stages not well defined. The water-stage recorder was not
sensitive and gage heights are liable to errors as great as .05 at any time. Other-
wise, its operation was fairly satisfactory except as noted in the footnote to daily
discharge table. Daily discharge ascertained by indirect method for shifting
control. Records fair for low stages and poor for high stages.
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Discharge measurements of Santa Cruz River near Nogales, Ariz., during the year ending
Sept. 30, 1917.

G Dis- Dis-
Date. Made by— height.| charge. | Date- Made by— height. | charge.
Feet. | Sec.ft. Feet, | Sec-ft.
Oct. 9| Andersonand Coons...| 1.25 2.3 || Mar. 1.25 3.2
20 N¢ ...] L3 15 1.25 3.8
30 1.3 2.2 || Apr. 1.20 3.5
Nov. 10 1.3 2.0 20 L0} 81
20 1.3 2.1 1.10 21
1.3 3.1 || July 1.45 25.0
Dec. 1.35 9.0 2.35 220
1.30] 20.2 | Aug. 190 122
1.40 9.6 1.50 38.6
Jan. 1.35 11.6 1.35 20.1
1.45 27.2 1.39 18.6
1.35 14.6 1.39 18.0
Feb. 1.35 9.6 || Sept. 1.55 48.2
1.40 16.5 1. 60 50
1.40 12.4 1.70 59
Mar. 1.30 4.8 1.40 21.1

Daily discharge, in second-feet, of . Santa Cruz River near Nogales, Ariz., for the year
ending Sept. 30, 1917.

Day. Oct. Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. | July. { Aug. { Sept.

5 2 4 8 14 9 4 2. 98 22

4 2 4 8 13 6 4 21 297 2

4 2 4 9 13 6 7 2 267 24

4 2 4 13 12 5 5 2 192 25

4 2 5 13 11 5 5 2]. 148 22

4 2 5 14 11 5 3 2. 74 24

4 2 5 14 11 5 3 2{. 65 47

4 2 6 11 10 5 3 21. 2 129

2 2 12 1 10 5 4 21. 96 80

2 2 12 12 10 5 4 2 74 129

!l 2 2 10 13 7 5 4 b 148 124
... 3 2 i1 13 7 3 2 b3 PO 99 217
j & SR 3 2 16 13 11 5 3 b PO 99 154
1 2 2 13 14 11 5 F: 7 PPN PO 91 11
B 2 2 15 15 11 .3 I3 PR, 1 80 45
A, 2 2 16 16 8 3 4 1 53 42
17.,.... 2 2 17 18 9 5 4 1 39 29
8o 2 2 18 17 9 5 41. 3 39 29
18, ..o 2 2 20 17 13 5 8 6 32 28
2..... 2 2 21 22 16 5 3 2 27 28
2 2 23 5 3 24 27, 45

2 2 20 5 3 142 26 43

2 2 18 6 31. 91 26 31

2 2 16 6 3. 116 30 26

2 3 13 6 2. 142 30 26

2 3 11 6 2. 116 30 25

2 3 8 [] 2 220 20 21

2 3 9 4 21- 160 20 21

2 3 10 4 214, 98 20 21

2 4| 10 4 2. 89 19 20

b PO 11 4)........ 91 200 ...

Nore.~Feb. 24 to Mar. 1 gage heights estimated. May 14 to July 14 recorder nof in operation, mean

estimated from

study of weather records and discharge of other streams as follows: May 14-31,

2second-feet; June 1-30, 1 second-foot; July 1-14, 0.5 second-foot. July 21 and 22 and Aug. 3 gage heights
parfly estimated. Because of lack of sensitiveness of recorder all gage heights are liable 1o errors of 0.05

187042°—21—wsp 459——11

or less.
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Monthly discharge of Santa Cruz River near Nogales, Ariz., for the year ending Sept.
30, 1917.

Discharge in second-feet.
Month. Run-off in

acre-feet.
Maximum. | Minimum,. | Mean.

b ot ot

5| 8B rpwaRERee

= W OOWmRTONSD
&

SANTA CRUZ RIVER AT TUCSON, ARIZ.

LocarroN.—In sec. 13, T. 14 8., R. 13 E., at Congress Street Bridge in Tucson, Pima
. County.

Recorps Avamasre.—October 15, 1905, to September 30, 1917 (incomplete).

DramNaGe AreA.—Not measured.

Gaar.—Staff on bridge pier installed September 7, 1916. Original gage was painted
on bridge pier on left bank. During 1911 and up to September 30, 1912, gage
heights were observed from temporary staff or by measuring to water surface from
reference point on bridge. October 1, 1912, to July 7, 1913, a chain gage installed
on the bridge was used. Original datum was maintained until November 22,
1913, when it was lowered 2 feet. From December 12, 1914, to September 7,
1916, gage heights were obtained from reference point at elevation of 19.28 above
new datum. During January flood the bridge settled, lowering the reference
point to 16.73 feet above datum. During the summer of 1916 a new bridge was
constructed and the present gage was installed S8eptember 7 on one of the piers
at a different datum. Observer, J. O. Kenny.

DiscEARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Sand, wide and shallow; shifts badly at all stages.

EXTREMES OF DISCHARGE.—Stream is dry part of each year at this point. On

 December 24, 1914, maximum gage height was 9.8 feet, indicating a discharge of
approximately 9,000 second-feet. This was probably maximum ever recorded
at station.

Diversions.—Some flood water is diverted above station for irrigation; amount
unknown. x

Accuracy.—Stage-discharge relation not permanent. Loose sand channel and control
continually changing. Gage read to half-tenths several times daily during flow
periods. Daily discharge computed by indirect methods. Monthly figures fair.
Daily discharge not sufficiently accurate for publication.

CoopPERATION.—Daily discharge record -furnished by University of Arizona through
G. E. P. Smith, irrigation engineer.
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Discharge measurements of Santa Cruz River at Tucson, Ariz., during the year ending
Sept. 30, 1517. ,

G Dis- - G Dis-~
Date. Made by— heiziet. charge. || Date. Made by hei?;i‘;‘.. charge.
Feet. Sec.é/t. . Feet. | Secf1.
July 2| Schwalenand Sharman| 5.8 8! July 25 | Pickrell and Schwalen.| 5.3 725
9 | Schwalen, Wilson, and 28 | Bchwalenand Sharman | 4.45 114
Sharman............. 4.4 9.2 || Aug. 3| Sharmanand Luke....| 6.7 |3,28
30 | Wilson, Hubbard, and 3 A0eeererannnennnnnn 7.05 | 3,520
Schwalen............ 4.52 48.0 3. 1\ [ TP 7.2 |3,010
16 | Brooks and Schwalen..| 4.3 34.5 4 | Hubbard and Luke....| 6.0 931
22 | Wilson and Schwalen..| 4.85 224 41..... [+ T S, 5.0 951
23 | Sharmanand Schwalen | 4.5 83 9 | Luke and Schwalen._..| 4.65 103
23 | Schwalenand Schwalen| 4.68 192 11 | Wilson, Luke, and
24 | Sharmanand Schwalen| 6.5 {1,920 Schwalen. ........... 5.42 { 1,170
24 | Sharman, Hubbard, 11 ..... AOmrreaaamonrnnnn 5.15 | 908
and Schwalen. ....... 5.8 11,600 14 | Luke and Schwalen._..| 4.5 30.3
24 | Sharmanand Schwalen | 5.28 892 16 | Wilson and Schwalen..| 4.83| . 281

Monthly discharge of Santa Cruz River at Tuscon, Ariz., for the year ending Sept. 30, 1917.

Dischargein second-feet.
Run-off in
Month. acre-feet,
Maximum. | Minimum. | Mean.
0 2.3 141
1,170 0 139 8,550
2,070 0 169 10,400
2,710 0 157 9,340
2,710 0 39.2 28,400

Norg.—Stream dry on days of no record except during part of the winter when there was a small flow
due to waste from irrigation ditch which never exceeded 5 second-feet. Monthly discharge computed
by engineer of U. 8. Geological Survey from daily-discharge record furnished by University of Arizona
through G. E. P, Smith, irrigation engineer. See “ Accuracy” in station description.

RILLITO CREEK NEAR TUCSON, ARIZ.

Location.—In sec, 23, T. 13 S, R. 13 E., at highway bridge on Oracle Road, 4
miles north of Tucson, Pima County.

DraiNAcE AREA.—Not measured.

REecorDs AVAILABLE.—1911 to September 30, 1917 (incomplete).

Gace.—Staff painted on bridge pier; read by C. H. Goetz. A Richard Fréres water-
stage recorder attached to right abutment of bridge was used part of the time prior
to July 21, 1916, when it ‘was destroyed by fire.

DiscHARGE MEASUREMENTS,—Made from bridge or by wading. .

CHANNEL AND coNTROL.—Sand, wide and shallow; shifts badly at all stages.

EXTREMES OF DISCHARGE.—Maximum discharge during year was about 10,000 second-
feet at 9 a. m. August 11 (mean for day approximately 1,100 second-feet).

1911-1916: Maximum mean daily diecharge about 16,000 second-feet on De-
cember 23, 1914 (no record of discharge at peak of flood). The stream is dry the
greater part of each year.

Drverstons.—Some flood water is diverted for irrigation above the station; amount
unknown. -

Accuracy.—Stage-discharge relation not permanent. Loose sand channel and con-
trol continually changing. Gage read to half-tenths several times daily during
flow periods. Daily discharge computed by indirect methods. Monthly results
fair. Daily discharge not sufficiently accurate for publication.

CooreraTION.—Daily-discharge record furnished by University of Arizona through
G. E. P. Smith, irrigation engineer.
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Discharge measurements of Rillito Creek near Tucson, Ariz., during the year ending
Sept. 30, 1917.

Ga; Dis- Gage | Dis-
Date. Made by hoight. | charge, || Date- Made by height. | charge
Feet. | Sec.ft. Feet. | Sec.ft.
Jan. 20 | Enger and Mathews.. .| 3.2 640 July 26 | Schwalenand-Sherman| 4.15 779
21 | Wilson and Mathews... 1.9 102 26 do . 05 618
Feb. 27 | J. W. Mathews......... 4.0 44 26 209
Mar. 1 |..... Ao 3.6 4.1 30 41.4
July 2 | Smith, Sherman, and 3.85 46.7 31 31.0
chwalen Aug. 2 114
4 | Schwalen and Schwalen] 4.25 187 8 95
19 | H.C. Schwalen........ 3.7 16.4 9 163
21 | Schwalen and Wilson..] 3.2 4.1

Monthly discharge of Rillito Creek near Tucson, Ariz., for the year ending Sept. 80, 1917.

Discharge in second-feet. ' R
Run-off in
Month. acre-feet.
Maximum. { Minimum. | Mean.
8 0 0.5 31
700 0 27.8 1,710
45 0 4.9 272
4 0 .1 6
1,410 0 82.4 5,070
1,130 0 46.3 2,850
240 0 10.7 637
1,410 0 14.6 16, 600

NoTE,—Stream dry ondays of norecord, Monthly discharge computed by engmeers of U, 8. Geological
Survey trom daily-discharge record furnished by University of Arizona, through G. E. P. Smith, irriga-
tion engineer. See ‘“‘Accuracy’’ in station deseription.

BLACK RIVER NEAR FORT APACHE, ARIZ.

LocaTioN.—Three-fourths mile above bridge on road from Rice to Fort Apache, 2%
miles above junction with White River, and 18 miles west of Fort Apache, Gila
County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—November 24, 1912, to September 30, 1917 (incomplete).

Gage.—Gurley water-stage recorder on left bank three-fourths mile above bridge
installed December 7, 1¥17. November 24, 1912, to October 16, 1913, and May 12,
1916, to December 6, 1917, vertical staff on right bank about 400 feet above bridge;
October 16, 1913, to December 19, 1914, Gurley recorder half a mile below
bridge; January 20, 1915, to January 8, 1916, staff gage on recorder well below
bridge. Independent datum at each location.

DISCHARGE MEASUREMENTS.—From cable or by wading.

CHANNEL AND CONTROL.—Practically permanent for both gages that were located
above the bridge. Below the bridge control shifted considerably during high
stages and slightly during low stages.

EXTREMES OF DISCHARGE.—Maximum stage on record at this station was 15.9 feet
December 20, 1914, determined from flood marks (discharge, determined from
extension of rating curve, about 18,000 second-feet); minimum discharge on
record was 47.4 second-feet during a discharge measurement made October 12,
1917,

DiversioNs,—None,
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Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined from 50 to 120 second-feet. The operation of the water-stage recorder
was satisfactory. Mean daily gage heights found by inspecting gage heights
registered every 15 minutes by Gurley weight-driven water-stage recorder.
Daily discharge ascertained by applying daily gage height to rating table.
Records good.

Dzschurge measurements of Black River near Fort Apache, Ariz., during the year ending
Sept. 30, 1917.

[Made by J. B. Spiegel.]

Gage Dis-
Date. heigit. charge.
Feet.| Sec.Ht.
B0 T PPN 1.50 103
B et et aemmaeetoeseetececeeeeesaseaciasateeemasaaeTaaaaearacaaanaana 1.50 107

Daily discharge, in second-feet, of Black River near Fort Apache, Ariz., for the year ending
Sept. 80, 1917.

Day. Dec. Jan. Day. Dec. Jan. Day. Dec. Jan.

NoTE.—No record Jan. 20 to Sept. 30 account of impracticability of obtaining proper gage attendance,
ch ]é 1t10 Dec. 7 daily readings on staff gage near bridge were reported but are considered too unreliable to
pu

SALT RIVER NEAR ROOSEVELT, ARIZ.

Location.—A¢t diversion dam for power canal, 10 miles above upper end of Roosevelt
reservoir and 20 miles east of town of Roosevelt, Gila County.

DrAINAGE AREA.—4,222 square miles (measured by U. S: Reclamation Service).

Recorps AvarnaBLE.—October 1, 1913, to September 30, 1917 (including all water
diverted for power development but not flow of Tonto Creek); February 7, 1901,
to December 9, 1907, at site of Roosevelt dam (including flow of Tonto Creek);
1910-1913, discharge at Roosevelt dam computed from records of flow into and
out of the reservoir (representing natural flow of Salt River, including Tonto
Creek and water diverted for power development).

Gaee.—Principal gage is vertical staff on left bank, bolted to concrete wall at head
of canal. Temporary gages are used from time to time on account of channel
shifting away from main gage.

DiscHARGE MEASUREMENTS.—Made from cable at dam site or by wading near dam
site. Previous to January 19, 1916, when the dam was destroyed by flood, low-
water measurements were made by wading below the dam. Above wading stage
discharge was determined from elevation of water surface in reservoir, taking into
account known outflow and computed inflow from other sources besides Salt
River.

CHANNEL AND coNTRoOL.—Shifting sand and gravel. Prior to its destruction by
flood on January 19, 1916, the dam formed a permanent control.



166 SURFACE WATER SUPPLY, 1917, PART IX,

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year, 23,600
second-feet, on January 21; minimum discharge, 170 second-feet, September 5.
1913-1917: Maximum mean daily discharge, 79,200 second-feet, on January 15,

1916; minimum discharge, 164 second-feet, on June 29, 1914.

Diversions.—None.

Accuracy.—Reclamation Service states that discharge measurements are made nearly
every day when discharge is less than about 3,000 second-feet, and results should
be excellent. For flow greater than 3,000 second-feet there are no facilities for
making discharge measurements. Discharge determined from extension of rating
curve and study of reservoir contents, and records are liable to considerable error.

CooreraTION.—Daily-discharge records furnished by U. 8. Reclamation Service.

Daily discharge, in second-feet, of Salt River mear Roosevelt, Ariz., for the year ending
Sept. 30, 1917.

Nov. | Dec. Jan Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
680 | 380 330 | 920 3,000 2,400 2,000 620 320 720 21
600} 390 320 | 890 2,100 2,350 (1,700 600| 305| 815 220
600 390 330 7 1,600 | 2,050 | 1,600 580 280 640 220
570 | 385 380 | 740 1,590 | 1,780 | 1,400 580 | 317 650 190
560 | 380 350 740 (1,350 | 1,700 | 1,300 562 | 437 718 170
540 | 380 350 | 645 | 1,000 1,500 [ 1,220 | 560 | 1,360 | 570 190
480 | 320 360 | 650 | 8201 1,550 | 1,250 500 530 210
500{ 375 350 645 740 | 1,640 [ 1,300 [ 490 [ 415 556 210
500 ] 310 350 650 720)1,750) 1,250 480 370| 862 210
470 316 310 700 700 | 2,000 } 1,200 480 610 210
450 | 300 320 640| 680 2,350 (1,200 48| 370| 610 210
450 | 280 320 550 780 2,200(1,250] 48| 370{ 620 210
450 275 310 550 820 | 1,750 | 1,300 480 370 452 242
425 250 320 550 790 | 1,700 | 1,200 460 370 510 359
415 240 320 ) 550 750 | 1,910 | 1,150 460 550 | 460 331
415 240 330 600 800 | 1 1,050 460 430 310 236
4156 245 400 | 600 780]1,875|1,050! 494| 370| 320 755
400 | 225 410 | 800 7801 8,200 | 1,050 | 485 370 364
3821 240 420 | 750 740 | 8,000 | 1,050 507 | 410] 308 454
3% 250 540 1 900 740} 4,000 | 1,050 1 507 | 365} 335 335
385 250 | 23,564 | 1,000 | 760 | 2,500 [ 1,200 [ 500 5161 335 336
3851 250 5,300 { 1,000 | 1,040 | 2,100 | 1,200 | 494 980 | 200 336
400 250 | 2,940 | 1,680 | 1,110 | 2,000 | 1,200 | 446} 492| 269 335
400§ 260 938 { 3,500 | 1,200 | 1,750 { 1,250 | 420 456 255 335
390 285 | 1,262 | 5,200 | 1,240 | 1,700 | 1,200 | 395 | 430 | 254 336
395| 360) 1,182(6,200( 1,200} 1,850} 1,200 386) 3941 272 336
3951 370 950 | 6,600 | 1,330 [ 1,800 [ 1,200 [ 370 [ 370 265 335
39| 360 870 | 5,100 | 1,530 | 1,850 | 1, 476 252 335
3851 350 870 |..eneen 1,780 { 1,900 360 870 | 270 277
3831 340 930 |.eunnen 2,200 | 2,000 770 { 340( 468 261 277

....... 320 920 |ooeee.| 2,400 . L) 750 L......] 490 254 |.......

* Note.—Record of daily discharge furnished by U. S. Reclamation Service. Flow of Tonto Creck
record of which is given on page 172, not included,

Monihly discharge of Salt River near Roosevelt, Ariz., for the year ending Sept. 30, 1917.

Discharge in second-feet. Run-off
Month. - in
Maximum. | Minimum. | Mean. | acre-feet.
6,240 362 1,410 86,700
680 382 454 27,000
390 225 309 19,000
23, 600 310 1,510 92, 800
6, 600 550 1,580 87,800
3,000 680 | 1,190 73,200
8, 200 1, 500 2,400 143,000
2,000 750 1,210 74,400
620 340 478 28, 400
1,360 280 479 29, 500
862 252 450 27, 700
765 170 298 17,700
23, 600 170 977 702,000

Note,—Monthly discharge computed b ineers of United States Geological Survey from daily-dis-
charge record furnished by%. S. Reclamatjiron ggrvice.
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NORTEH FORK OF WHITE RIVER AT WHITERIVER, ARIZ..

Locarion.—At power plant half a mile from Fort Apache Indian School at Whiteriver,
Navajo County, three-fourths mile above highway bridge, and 4 miles northeast
of Fort Apache.

Drainace ArEa.—Not measured.

REcorps avamaBre.—October 1, 1916, to Septemba 30, 1917. Discharge measure-
ments began September 22, 1916

GagE.—Vertical staff on right bank just below tailrace of power plant; read by Floyd
Toggie.

DiscEARGE MEASUREMENTS.—Made by wading near gage or from highway bridge.

CHANNEL AND coNTROL.—Sand and gravel; probably fairly permanent except
during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 3.5 feet at 8 a. m.
October 14 (discharge, determined from extension of rating curve, about 695
second-feet); minimum stage recorded, 1.6 feet on December 9 to 12 (discharge,
23 -second-feet).

Ice.—None reported during year.

DrverstoNs.—Practically none except water diverted for power development which
is returned to stream above the gage.

REcuLATION.—Gage ‘heights may occasionally be slightly affected by operation of
power plant just above gage.

Accuracy.—Stage-discharge relation practically permanent, probably not seriously
affected by ice during year. Rating curve well defined from 35 to 150 second-feet.
Extension of the curve is believed to be fairly accurate up to about 250 second-
feet, above that point the probability of error rapidly increases. Gage read
twice daily to half-tenths prior to August 11, and to hundredths since that date.
Daily discharge ascertained by applying mean daily gage heights to m'ti§g table.
Records good except for extremely high and low stages.

CoorerATION.—Gage-height record furnished by United States Indian Service.

Discharge measuremenis of North Fork of White River at Wiiteriver, Ariz., Sept. 22,
1916, to Sept. 30, 1917.

Gage Dis- o Dis-
Date. Made by— height. | charge. Date. Made by- hglzﬁ- charge.
1916. Feet. | SecHt. 1917, Feet. | Secft.
Sept. 22 | C.E, Ellsworth........ 2.24 128 || Aug. 5 S B. Spiegel....... ... 2.29 138
b 20 PR 1 R, 2.24 127 IO T P, 2.29 142
Dec. 5| J. B, Spiegel........... 2,00 76
Dee. 5i.....do.............. 2.00 72
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Daily discharge, in second-feet, of North Fork of White River at Whiteriver, Ariz., for the

year ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
91 143 66 58 66 117 338 203 75 143 48
83 117 58 52 75 117 315 410 203 75 256 49
75 117 75 58 66 117 275 360 188 75 130 50
75 117 95 52 75 117 238 315 172 75 106 48
7% 117 66 38 66 117 275 338 172 95 117 50
85 117 58 45 75 95 315 315 172 95 95 53

220 117 58 52 106 385 315 172 95 a5 169
295 117 39 52 58 106 492 295 172 95 95 57
275 117 23 52 58 106 548 275 95 95 55
295 95 28 52 66 106 465 295. 203 95 117 58
410 95 23 58 75 117 438 256 203 117 106 75
275 95 28 58 75 95 238 203 106 g1 63
256 95 39 58 85 385 275 172 95 95 104
635 66 52 58 75 106 438 238 172 95 91 65
438 58 45 58 66 95 465 275 172 95 87 57
385 58 39 52 75 85 385 315 172 95 91 66
315 52 58 75 95 360 275 172 g5 . 89 58
275 75 45 58 75 95 338 256 172 143 83 55

95 39 75 66 117 338 238 143 465 75 58
220 85 52 275 75 130 338 275 143 143 75 60
203 75 52 158 360 295 130 130 55 53
203 75 52 158 385 256 117 117 53 56
188 75 58 158 338 256 117 106 70 57
172 66 58 172 360 238 117 95 54 54
172 66 58 188 385 238 106 130 50 53
172 75 52 220 8 238 95 143 50 50
143 75 220 410 238 95 143 50 48
143 75 52 205 360 238 85 117 53 50
143 75 52 315 410 203 75 117 50 46
143 85 52 438 385 203 75 117 50 35
M43 1....... 52 385 |....... 203 |....... 238 49 |.......

Monthly discharge of North Fork of White River at Whiteriver, Ariz., for the year ending

Sept. 30, 1917.

i n d-feet.
Discharge in second-fee! R @
Month. in
Maximum.| Minimum. | Mean, | 2crefeet.

635 5] 2, 13,600
143 66 0.8 5,400
95 2 50.8 3,120
275 39 7.7 1,410
188 58 87.8 4,8%)
438 8| 156 9,590
548 2381 37 22,300
410 23| 276 17,000
203 75 153 9,100
465 75| 122 7,500
256 49 87.6 5,390
169 35 60.1 3,580
635 28| 146 106,000

WHITE RIVER AT FORT APACHE, ARIZ,

LocaTion.—At highway bridge on Fort Apache Military Reserve, just below junction

of North and East forks, at Fort Apache, Navajo County.
DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—Qctober 23, 1912, to September 30, 1917 (incomplete).
Gage.—Vertical staff fastened to downstream end of left abutment of bridge; read
by C. W. Larzelere or S. R. Cowart. Datum of gage raised 4.40 feet January 20,

1915, and lowered 0.64 foot December 5, 1916.
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DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Sand and gravel, fan‘ly permanent at low stages likely
to shift during floods. Right bank high, is not overflowed. Left bank subject
to overflow during extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 1.9 feet at 9.30
a. m. April 9 (discharge, 820 second-feet); minimum stage 0.20 foot on several
days during August and September (discharge, 58 second-feet).

1912-1917: Maximum stage and discharge not determined; minimum discharge
25 second-feet, November 3 and 4, 1915.

Ice.—None reported during year.

Diversions.—A small quantity of water is diverted for irrigation by the Indians
several miles above the station. Amount not known.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 30 and 200 second-feet and fairly well defined up to 1,400
second-feet. Gage read twice daily to half-tenths prior to August 5; since that
date to hundredths. Readings are believed to be subject to error on account of
unreliability of observer. Daily discharge ascertained by applying mean daily
gage heights to rating curve except as indicated in footnote to daily-discharge
table. Records good except as affected by errors in gage readings.

CooPERATION.—Gage-height record furnished by United States Army.

Discharge measurements of White River at Fort Apache, Ariz., during the year ending
Sept. 80, 1917.

[Made by J. B. Spiegel.]

Gage Dis-
Date. height. | charge.

Feet. | Sect.
D0, Bune e ceeei it iasae e ceatat et eteteaeaearaacacaaeatiarecaaasesace e a 0,40 ©96
-8 T PPN a.70 €173

a New datum.
b Measured above East Fork, and discharge of East Fork fzz second-feetg measured and added.
¢ Measured above East Fork and discharge of East Fork (33 second-feet) measured and added.

Daily discharge, in second-feet, of White River ai Fort Apache, Ariz., for the year ending
Sept. 30, 1917.

Day.| Apr. | May. | June. | July. | Aug. | Sept. | Day. | Apr. | May. | June. | July. | Aug. | Sept.
1.. 385 650 275 96 170 58 | 16 550 550 275 143 128 72
2.. 385 650 275 96 170 58 | 17 550 490 255 130 11 84
3.. 410 580 275 100 143 58 118 580 460 235 130 109 76
4. 385 580 295 104 143 58 | 19 460 435 218 130 96 82
5.. 410 550 295 107 154 58 |20 520 460 200 130 82 84
6... 490 520 295 138 165 58 | 21 615 435 185 243 74 84
7.. 615 490 295 107 1 62 | 22 650 460 170 235 76 84
8.. 650 460 275 107 1 65 |23 580 460 156 200 71 84
9.... 730 435 315 107 123 65 | 24 580 410 143 170 74 76
10.... 615 410 338 118 114 65 | 25 615 435 138 156 69
1. 520 385 316 138 275 65 | 26 650, 410 130 200 96 67
12....| 460 360 315 135 196 74 | 27 650 410 118 207 85 65
13....| 58 385 295 132 116 116 | 28 580 360 200 74 62
14_...| 580 410 295 130 107 88 [29....] 730 360 96 188 69 62
15....| 580 490 295 136 98 8 | 30.... 615 315 96 176 64 58
I 0 R 315 |....... 200 60 |.......

NoTE.—No record from Oct. 1 to Apr. 1. Discharge estimated Apr. 1 and interpolated July 3, 4, 12, 13,
15, and 29; Aug. 5, 12, 27, and 30; Sept. 2 and 26, because of missing gage heights.



\ Il

170 SURFACE WATER SUPPLY, 1017, PART IX.

Monthly discharge of White River at Fort Apache, Ariz., for the year endinyg Sept. 30, 1917,

Discharge in second-feet.
Month.

Maximum. | Minimum, | Mean, | acre-feet.

EAST FORK OF WHITE RIVER AT FORT APACHE, ARIZ.

LocatioN.—On Fort Apache Military Reserve at Fort Apache, Navajo County,
about half a mile above junction with North Fork of White River.

DrAINAGE AREA.—Not measured.

Recorps AvAILABLE.—November 8, 1912, to September 30, 1917 (incomplete).

Gage.—Vertical staff fastened to ash tree on left bank opposite officers’ quarters.
Datum raised 5 feet June 27, 1915, and lowered 0.40 foot August 5, 1917.

DiscHARGE MEASUREMENTsS.—Made by wading near gage.

CHANNEL AND cONTROL.—Boulders and gravel, slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 0.95 foot at 10
a. m., April 27 (discharge, 131 second-feet); minimum stage recorded 0.24 foot
(new datum) September 4 to 7 (discharge, 8 second-feet).

1912-1917: Maximum stage and discharge not recorded; minimum dlscharge,
5 second-feet February 14-16, 1914.

Ice.—None reported during year.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined for all stages. Gage read twice daily to half-tenths prior to August 5 and .
to hundredths since that date. Readings believed to be subject to error on
account of unreliability of observer. Daily discharge ascertained by applying
mean daily gage heights to rating curve except as indicated in footnote to daily-
discharge table. Records good except as affected by errors in gage readings.

CooPERATION.—QGage-height record furnished by United States Army.

Discharge measurements of East Fork of White River at Fort Apache, Ariz., during theyear
ending Sept. 30, 1917.

|Made by J. B. Spiegel.}

Gage Dis- G Dis-
Date. height. | charge. Date. height. | charge.
Foot, Sec.-ft. Foot. | Secfi.
Dec. 5. iviimiiiiiiiananea, 0.05 211 | Aug. b.nneiniiiiiii e 0.65 3.7
N .05 2.6 L J . .65 32.3

Norg.~—~Datum lowered 0.40 foot Aug. 5, 1917.
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Daily discharge, in second-feet, of East Fork of White River at Fort Apache, Ariz., for the
year ending Sept. 30, 1917.

Day. |"Apr. | May. | June. | July. { Aug. | Sept. || Day. | Apr. | May. | June. | Jaly. | Aug. | Sept,
1... 86 106 79 20 43 10 114 92 38 31 15
2 86 106 79 20 38 10 106 86 38 22 22
3... 82 106 79 21 38 9 99 9 38 24 16
4., 82 106 79 22 38 8 92 72 38 19 18
5.... 6. 106 79 - 24 38 8 106 64 38 14 18
6... 86 99 86 31 41 8 92 52 60 pit) 18
P 99 92 86 28 37 8 43 48 12 18
8 106 92 82 28 9 106 38 54 11 18
9.... 114 86 92 24 27 9 106 38 43 10 16
10....| 106 79 99 24 26 10 106 35 38 12 14
... 86 72 106 31 33 10 - 92 33 54 14 14
12.... 86 66 106 34 28 12 92 28 52 13 13
13.... 89 72 99 36 22 30 89 24 54 12 12
4., 86 79 99 38 22 18 82 20 48 12 12
15.... 8 106 92 38 19 16 82 20 43 11 11
79 |-...n i 48 10 foeeeens

Note.—No record Oct. 1 to Apr. 1. Discharge estimated Apr. 1 and mterpolated July 3, 4, 12, 13, 15,
and 29; Aug. 12, 19, 27, and 30; and Sept. 2 and 26; account ofmxsmg gage heights.

Monthly discharge of East Fork of White River at Fort Apache, Ariz., for the year ending
Sept. 30, 1917.

Discharge in second-feet.
Month.,

Maximum. | Minimum.| Mean, | 8¢re-feet.

TONTO CREEK NEAR ROOSEVELT, ARIZ.

LocatioN.—In sec. 14, T. 6 N., R. 10 E., 6 miles above upper end of Roosevelt reser-
voir and 15 miles northwest of town of Roosevelt, Gila County.

DRAINAGE AREA.—1,004 square miles (furnished by United States Recla.matlon
Service).

Recorps avainasik.—October 1, 1913, to September 30, 1917.

Gaae.—Vertical staff on right bank. Site of gage is changed from time to time owing
to shifting control.

DiscEARGE MEASUREMENTS.—Made by wading at low stages and by slope method at
high stages.

CHANNEL AND coNTROL.—Bed composed of boulders a.nd gravel; shifts at high stages.
One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge dunng year,- 8,000
second-feet, April 19; minimum discharge, 10 second-feet on several days durmg
July and September.

1913-1917: Maximum mean daily discharge, 15,800 second-feet, on I anuary 19,
1916; minimum dlscharge, 2 second-feet, August 15-19, 1914.

DrversioNs.—No diversions in the vicinity of station. Entire flow discharged into

Roosevelt reservoir.
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Accuracy.—United States Reclamation Service states that discharge measurements
are made as often as appears necessary to determine changes in stage-discharge
relation and that results are fair for low and medium stages. For high stages
results are based on extension of rating curve, together with study of reservoir
contents, and are roughly approximate.

CoopPerATION.—Record of daily discharge furnished by United States Reclamation
Service.

Daily discharge, in second-feet, of Tonto Creek near Roosevelt, Ariz., for the year ending
Sept. 80, 1917.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
20 30 15 '40 60| 220f 250 350 150 12 148 13
18 30 15 40 40 200{ 250 300 180 10 115 10
18 30 15 40 20 150 200 250 120 0] 27 10
20 30 15 50 20 140 200 | 220 0] 280 10
18 30 15 40 20 100 180 200 20 330 10
40 30 15 30 15 100 150 | 280 50 150 105
50 30 15 30 20 80 150 | 280 50 15 96 110
120 25 15 35 15 60 150 | 280 40 10 73

200 25 15 35 20 50 175 250 40 10 52 34
200 15 15 25 60 40( 200( 250 35 50 34
160 25 20 20 80, 40| 300 250 30 10 50 74
38 15 20 20 80 50 250 250 20 10 38 70
30 15 20 20 100 60| 200| 250 20 25 36 45
200 15 20 20 100 50 20| 250 20 22 78 99
170 15 20 20 100 50 180 | 220 20 130 60 100
170 15 20 - 30 100 40 180 220 40 60 38 38
100 1B 20 60 100 40 180 | 220 40 48 48
90 15 20 60! 300 401 4,000 | 220 40 38 67 18
60 15 20 80| 300 40 | 8,000 | 220 26 33 74 51
54 15 20‘ 100 300 40 | 3,000 220 26 39 38 34
50 15 20| 1,500 | 300 40| 2,100 | 240 26 28 34
48 15 20| 3,200 | 200 60 | 1,500 | 250 26 10 26 23
43 15 20 | 1,300 250 80 | 1,200 240 26 10 25 16
40 15 20 500 300 100 | 1,460 240 22 25 23
40 15 20| 200| 300 100 950 240 20 25 12
45 15 50 150 300 100 600 260 18 155 37 12
33 15 50 100 100 400 260 18 160 30 11
33 15 55 80 100 400 | 250 12 125 25 11
33 15 50 70 |.. 150 300 | 260 13 232 21 11
35 15 40 70 {.......] 150 350 | 250 280 16 11
30 [.unenn 40 60 | 4, 200 |....... 250 [.ooo... 220 13

Monthly discharge of Tonto Creek near Roosevelt, Argz., for the year ending Sept. 30,

. 1918.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. { Mean.

200 18 7.2 4,380
30 15 19.5 1,160
55 15 2.7 1,460
3,200 20 250 15,900
300 15 146 - 8,110
220 89.4 5,500
8,000 150 922 54,900
350 200 249 15,300
180 12 43.4 2,580
280 10 63.5 3,900
330 15 74.4 4,570
110 10 35.6 2,120
8,000 10 166 120,000

NoteE.—Monthly discharge computed by engineers of United States Geological Survey from daily-dis-
charge record fumlshed by United States Reclamau Service, v
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VERDE RIVER NEAR CLAREKDALE, ARIZ.

Location.—In T. 17 N., R. 3 E., 4 miles below mouth of Sycamore Creek and 5

miles gbove Clarkdale, Yavapai County.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 18, 1915, to September 30, 1917 (incomplete). Dis-
charge measurements began April 3, 1915.

GAGE.—Stevens water-stage recorder on left bank, installed June 18. A vertical
staff was ifistalled by the United Verde Copper Co. in April on the left bank
about 30 feet above the water-stage recorder. All measurements and gage heights
are referred to the staff gage datum.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—Sand, gravel, and boulders; fairly permanent at low
stages, shifts during high stages. Both banks are high, steep, and are not over-

" flowed.

ExrrEMES OF DIscHARGE.—Maximum stage recorded during year from water-stage
recorder, 11.4 feet at 4 a. m. October 7 (discharge, determined from extension
of rating curve about 6,300 second-feet); minimum stage, from water-stage re-
corder, 2.05 feet, September 5 (discharge, 74 second-feet).

1915-1917: Maximum stage recorded 11.93 feet, January 18, 1916 (discharge,
about 6,860 second-feet, determined from extension of rating curve); minimum
discharge, 70 second-feet, on August 4, 11, and 15, 1915.

Diversion.—Water is diverted above and below station for irrigating a few small
ranches, amount not known.

Accuracy.—Stage-discharge relation changed some time during missing period
(November 1 to May 21) and is assumed to have changed again during flood on
August 5. Curve used from October 1-31 and August 5 to September 30 is fairly
well defined below 2,000 second-feet. Curve used from May 22 to August 4 is-
based on two discharge measurements and slope of standard curve. Operation
of water-stage recorder was satisfactory throughout the year except as indicated
in the footnote to daily-discharge table. Daily discharge ascertained by apply-
ing to rating table mean daily gage heights determined by inspecting gage-
height graph, or, for days of considerable fluctuation, by averaging hourly gage
heights. Records fair.

CoorErATION.—Station established and maintained in cooperation with United
Verde Copper Co. ‘

Discharge measurements of Verde Riwver near Clarkdale, Ariz., during the year ending
Sept. 30, 1917. )

[Made by Ellsworth and Gittings.1

Gage Dis-
Date. height. | charge.

Feet. | Sec.t.
FUBY 19 e oo e 2.75 270
10 2.68 %1
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Daily discharge, in second-feet, of Verde River near Clarkdale, Ariz., for the year ending

Sept. 30, 1917.
Day. Oct. | May. | June.| July. Aug.- Sept. Day. . [ Oct. | May.|June.|July.| Aug.| Sept.
108 | 109 | 288 90 147 1 207 96
105 | 125 ) 166 90 124 | 185 88
108 | 125 | 147 90 233 | 168 84
109 | 114 | 142 90 285 1 152 82
108 | 112 | 820 88 183 | 140 83
108 | 114 322 86 133 | 128
108 | 114 | 272 175 | 120 9

107 | 122 | 268 87 209
105 122 | 268 91 183
1 127 | 268 112 245
07| 1271 620 116 366
107} 1251 290 | . 96 199
07| 127] 242 109 lgg
195 901......

Nore.—No record Nov. 1 to May 21. Aug. 6-12 and Sept. 23-30 gage heights approximate account of
silt in well. Sept. 23-30 mean daily discharge estimated 120 second-feet.

Monithly discharge of Verde River near Clarkdale, Ariz., for the year ending Sept. 30, 1917,

Discharge in second-feet. Run-off
Month. ) i%
Maximum.| Minimum.] Mean. et
[0 o1 P 84 199 12, 200
May22-31 108 110 2,190
June. .. 104 107 6,370
July... 109 161 5
August. 90 215 13, 200
September 79 98.6 5, 870

VERDE RIVER AT CAMP VERDE, ARIZ.

LocarioN.—In sec. 30, T. 14 N., R. 5 E., at steel highway bridge just above Camp
Verde, Yavapai County, and above mouth of Beaver Creck.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—December 5, 1912, to September 30, 1917.

Gage.—Chain gage on downstream side of bridge installed November 12, 1915, at
datum 1.80 feet above original gage; read by Nicholas A. Vyne. Original gage
was a vertical staff painted on east bridge pier.

DiSCHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Straight channel; banks fairly high and wooded, not
subject to overflow; clay and sand bottom, control likely to shift, particularly
during high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 7.5 feet during
night of April 17 (determined from flood marks on river bank). Probably some
backwater from Beaver Creek. Under normal conditions a gage height of 7.5
feet would correspond to a discharge of about 8,200 second-feet. Minimum gage
height recorded, 0.6 foot, June 16-20 and 23-30, and September 4-8 (discharge,
95 second-feet).

1912-1917: Maximum stage recorded, 17.0 feet on night of January 18, 1916
(discharge not determined); minimum discharge, 31 second-feet, June 28 and
29, 1914. Minimum stages for different years not comparable because of shifting
control.
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Accuracy.—Stage-discharge relation apparently practically permanent during yesr,
except for short periods in January, February, March, and April, when it was
affected by backwater from Beaver Creek. More frequent discharge measure-
ments would probably show that the stage-discharge relation changed slightly
during low and medium stages and considerably during high stages. Rating
curve well defined between 100 and 2,500 second-feet. Curve used above 2,500
second-feet based on logarithmic extension and is liable to considerable error.
Gage read to half-tenths once daily; during high water oftener. Daily discharge
ascertained by applying mean daily gage heights to rating table. Records fair.

Discharge measurements of Verde River at Camp Verde, Ariz., during the year ending
Sept. 30, 1917.

_[Made by C. E. Ellsworth.]

: Gage Dis-
Date. height. | charge.
Foot. | Sec.ft.
0.90 154
.66 98
.85 94

Daily discharge, in second-feet, of Verde River at Camp Verde, Ariz., for the year ending
) Sept. 80, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. | May. | June. | July. | Aug: | Sept.
130 150 150 720 {1,100 | 1,580 115 100 100
130 150 150 460 720 685 115 100 140 100

580 115 100 140 108
580 115 100 ... 98
350 115 105 | 1,140 95
300 110 140 580

260 110 130 95
220 105 130 180 95
200 105 115 180 110
280 105 115 260 180
220} 105| 110| 200 180
140 100 105 1 122
122 100| 110}1,140| 240
122 100 105 165
122 100 100 280 140
122 95| 105| 240 130
122 95 105 180 122
130 951 2401 150 122

NoTE.~-Mean daily discharge estimated from study ofrecords of Verde River near Clarkdale, at Childs;
and near McDowell, because of backwater from Beaver Creek, as follows: Jan. 20-22, 2,000 second-feet,
Feb. 25-27, 1,000 second-feot; Mar, 20-23, 700second-feet; and Apr. 17 and 18, 4,000 second-feet.
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Monthly discharge of Verde River at Camp Verde, Ariz., for the year ending Sept. 30, 1917.

Disch: in s d-feet.
Arge in secon Run-off
Month, in
Maximum.| Minimum, | Mean, | 80redfeet.
130 520 32,000
122 125 7,440
130 134 8,240
150 3 23)200
150 321 17,800
240 760 48,700
350 | 2,360 140,000
115 255 15,700
9 102 07
100 151 9
100 259 15,900
9 125 7
95 456 330, 000

VERDE RIVER AT CHILDS, NEAR CAMP VERDE, ARIZ.

LocaTtion.—Just below power plant of Arizona Power Co. at Childs, 3 miles above
mouth of Fossil Creek and 18 miles southeast of Camp Verde, Yavapai County.

DRAINAGE AREA.—Not measured.

RECORDS AVATLABLE.—February 25, 1911, to September 30, 1917.

Gace.—Inclined staff in three sections on left bank about 300 feet below power
plant of Arizona Power Co. Read by power-plant engineer. '

DiscEARGE MEASUREMENTS.—Made from cable a mile above gage or by wading.
No discharge measurements have been made at this station since October 18,
1913.

CHANNEL AND coNTROL.—Boulders and bedrock; appears fairly permanent.

EXTREMES OF STAGE.—Maximum stage recorded during year 16.5 feet at 7.03 a. m.
April 23; minimum stage 4.7 feet at 6 a. m. and 7 p. m. July 3.

1911-1917: Maximum stage recorded 23 feet at 7.25 a. m. January 19, 1916;

minimum stage 3.2 feet on April 27 and 28, 1911.

DiversioNs.—Water is diverted above the station for irrigation. (See Verde at
Camp Verde.)

RecuraTioN.—A fairly constant flow of approximately 48 second-feet is diverted
from Fossil Creek for power development and discharged into the river above

gage.

Accuracy.—The permanency of the stage-discharge relation is not known, as no
discharge measurements have been made at this station since October 18, 1913,
Gage read to half-tenths twice daily. Daily discharge not determined.

CooPERATION.—Gage-height record furnished by Arizona Power Co.
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Daily gage height, in feet, of Verde River at Childs, near Camp Verde, Ariz., for the year
ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
5.0 5.1 5.05 5.35| 6.7 7.1 7.751 5.06| 4.8 5.5 5.0
5.05| 5.1 5.05 5.3 6.4 6.6 7.6 5.05( 4.8 5.6 5.1
5.1 5.0 5.05 5.3 6.1 6.3 7.0 4.9 4.7 5.9 5.0
5.0 5.0 5.05 |. 5.25 | 6.2 6.2 6.6 5.0 5.3 5.3 5.0
5.1 506 5.1 525! 5.65! 6.0 6.3 5.0 5251 9.25 4.9
5551 5.1 51 |...... 5251 5.65| 6.0 6.05| 5.05) 5.2 6.2 5.05
9.15% 5.06 6.1 |....... 5.251 5.8 6.3 5.951 5.0 5.1 5.65 5.0
7.75| 5.056] 5.1 5.2 5.6 5.8 6.4 5.8 5.1 5.0 | 57 5.0
6.7 506¢ 5.06) 5.2 5.7 6.0 6.4 5.751 495 5.0 5.85 5.0
5.9 5.0561 5.1 5.2 5.7 6.3 6.3 6.4 4.9 5.0 5.5 5.0
5.65 | 5.1 5.1 5.2 5.7 6.2 6.1 6.6 4.95| 5.0 5.6 5.1
5451 5061 5.1 5151 5.9 575 6.061 6.0 4,95 | 5.0 5.5 5.25
5.3 5.05| 5.1 5.2 5.95| 5.75| 6.0 5.7 4.95 | 5.1 7.0 6.1
5.3 5.0 5.05 | 5.2 575 | 5.55{ 5.8 5.6 4.95| 5.1 6.2 5.6
5.35) 5.0 5.056] 5.2 5.65] 535 | 5.76| 5.5 4.95| 5.1 5.7 5.35
5.3 5.0 5.05| 5.2 5.6 5.3 5.75 | 5.4 4.9 5.1 5.7 5.3
5.2 5.0 5.1 5.351 5.3 5.2 |11.75| 5.25| 4.9 5.1 5.5 5.4
5.2 5.0 5.1 5.35| 5.5 5.25 | 14.75 | 5.2 4.9 |'5.2 5.5 5.2
5.2 5.0 5.06 | 5.3 5.6 5.3 {110 5.2 4.9 5.1 5.35 5.25
5.2 5.0 5.1 7.25| 5.45| 6.2 |10.15( 525 4.9 5.4 5.3 5.4
5.2 5.0 5.1 6.75 ! 5.351 6.7 |11.35| 5.3 4.9 5.3 5.35 5.3
5.2 5.0 5.05 | 6.05| 5.4 7.15 | 13.75 | 5.3 4.8 5.2 5.2 5.25
5.2 5.0 5.1 5.75 | 5.6 6.9 [14.0 5.4 4.9 6.45| 5.3 5.3
5.15| 5.0 5.1 5.6 6.1 6.45 | 12.75 | 5.3 5.0 5.751 5.2 5.556
5.15| 5.0 5.1 5.4 7.0 6.75 | 11.25 | 5.2 4.8 | 5.3 5.1 5.385
5.1 5.1 5.1 5.4 81 7.45 1 10.0 5.2 4.9 5.7 5.1 5.3
5.1 5.1 5.1 5.35! 8.35| 7.35| 87| 5.2 4.8 5.8 5.2 5.3
5051 5.1 515 5.35| 7.7 7.65| 7.9 5.1 4.85| 5.75| 5.1 5.3
5.05 | 5.1 5.1 53 |.......] 82 9.8 | 5.1 4.8 | 6.06| 5.1 5.3
5.05| 5.1 5.1 5.35 . 8.75| 9.0 5.1 4.9 6.3 5.1 5.3
5.1 |....... 5.1 5.3 ... 7.7 |eenenns 5.0 {....... 5.5 5.1 [.......

VERDE RIVER NEAR McDOWELL, ARIZ.

LocaTioN.—At dam site in Salt River Indian Reservation, three-fourths mile above
junction with Salt River and 5% miles below McDowell, Maricopa County.

DRAINAGE AREA.—6,000 square miles. (Furnished by United States Reclamation
Service.)

RECORDS AVATLABLE.—August 14 to September 30, 1889; April 20, 1897, to November
11, 1899; January 1, 1901, to April 19, 1902; July 23-26, 1902; January 1, 1903,
to September 30, 1917.

GAGE.—Painted directly on granite rocks on right bank. = )

DiscHARGE MEASUREMENTS.—Made from cable at gage or by wading. Since Novem-
ber, 1913, measurements have been made regularly 3 or 4 times a week by a man
statxoned at gage.

CHANNEL AND CONTROL.—Sand; shifts.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year, 26,600
second-feet April 18; minimum discharge, 128 second-feet on July 5.

1897-1917: Maximum mean daily gage height, 17.0 feet on November 27, 1905
(discharge, 61,500 second-feet); minimum mean daily discharge, 32 second-feet
on July 19 and 20, 1904,

Diversions.—See Verde River at Camp Verde. Water is also diverted 5 miles
abave station for use on Indian Reservation.

Accuracy.—Reclamation Service states that daily discharge was determined by
indirect method for shifting control from fairly well-defined rating curves and by
discharge measurements made 3 or 4 times a week, and that records are good.

CoorErATION.—Daily-discharge records furnished by United States Reclamation

Service.

187042°—21—wsp 459—12
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Daily discharge, in second-feet, of Verde River near McDowell, Ariz., for the year ending
Sept. 30, 1917.

Feb. Apr. | May. | June. | July. | Aug. | Sept.

3,410 | 5,650 372 155 880 241
2,625 | 3,750 372 143 750 246

2,200 3,350 | 372| 136( 5d40( 231
1,975] 2,600 | 350 | 135 609| 213
1,300 | 2,030 | 333 128 &52| 199
1L,700{ 1,750 | 310 129(2,125( 188
1,200 1,800 | 280 | 3201 1,605| 550
1,225 1,285 | 270| 329 1,125| 440
1,550 | 925 200| 285( ‘775 348
1,55 825 265| 20| 695| 273
1,475| 775 2601 218| 620 266
13750 1,375 | 255| 02| 512 342
1150 | 1,400 | 225| 210| 842
1,200 220| 253|202 765
1,135 832 205| 2721, 750
90| 700| 220] 261|1,010] 480
1,075| 655| 205| 240| 818 575
26,600 | 585| 192 230( 648 406
24, 500 195 225 589
8,050 | 630 182 245| 567| 376

8,362 640 168 252 (404 367

Monthly discharge of Verde River near McDowell, Ariz., for the year ending Sept. 80, 1917.

Dischar; d-feet.

ischarge in second-feet Run-offin
Month. acre-feet
Maximum.| Minimum. | Mean. .

4,650 225 742 45,600

350 310 327 19,500

418 320 340 20,900

15,200 300 1,220 75,000

8, 750 620 1,490 82,800

4,350 600 1,760 108,000

26, 600 950 6,000 357,000

5,650 376 1,250 76,900

372 155 234 13,900

1,540 128 417 25, 600

2,120 233 727 44,700

18% 388 ,100

26, 600 128 1,240 293,000

Note.—Monthly discharge computed by engineers of United States Geological Survey from daily-dis~
charge record furnished bygUnitedp States {{eclamation Bervice. .

BEAVER CREEK AT CAMP VERDE, ARIZ.

LocartoN.—In sec. 30, T. 14 N., R. 5 E., one-fourth mile above junction with Verde
River and about a mile northeast of Camp Verde, Yavapai County.

DRAINAGE AREA.—Not measured. \

REecorps avarLABLE.—December 1, 1912, to September 30, 1917.

Gace.—Inclined and vertical staff on right bank installed August 14, 1916, at same
datum and at practically same location as original gage which was washed out
January 21, 1916. From January 22 to August 13, 1916, a temporary gage at a
datum 1.46 feet above the original gage was used. All readings on temporary
gage reduced to datum of original gage. Observer, Nicholas A. Vyne.

DiscHARGE MEASUREMENTS,—Made by wading near gage.
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CHANNEL AND cONTROL.—Sand, clay, and solid rock, likely to shift slightly during
low stages and considerably at high stages.

ExTrEMES OF DISCHARGE.—Maximum stage recorded during year 10.6 feet at 6.20
p- m., April 17 (discharge not determined); minimum discharge, 6 second-feet
March 16 and September 20-22 and 30.

1912-1917: Maximum stage, 13 feet January 18, 1916 (discharge not deter-
mined); minimum discharge, 1.5 second-feet April 26-30, 1913.

Diverstons.—Water is diverted for irrigation at several points above station; quantity
unknown. A small amount of water is discharged into creek above gage at times
"by an irrigation ditch which diverts from Verde River above the mouth of Beaver
Creek.

Accuracy.—Stage-discharge not permanent. The principal change during the year
is assumed to have occurred during the flood on April 17 and 18. Insufficient
discharge measurements were made to determipe accurately when or to what
extent changes in control occurred. Stage-discharge relation liable to be affected
by backwater during flood on Verde River but there is insufficient data to de-
termine when such effect, if any, occurred. Rating curve used prior to April 17
fairly well defined between 10 and 800 second-feet; curve used after that date
poorly defined except between 15 and 30 second-feet. Gage read to half-tenths

. once daily, during high water oftener. Discharge ascertained by applying mean
daily gage height to rating table. Records poor.

Discharge measuremends of Beaver Creek at Camp Verde, Ariz., during the year ending
Sept. 30, 1917.

[Made by C. E. Ellsworth.]

Gage Dis-
Date. height. | charge.

Sec.-ft.
{is

4.15 30.5
4.14 32.0

Daily discharge, in second-feet, of Beaver Creek at Camp Verde, Ariz., for the year ending
Sept. 30, 1917.

Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
20 40 500 | 260 9 12 12 12
20 40 260 400 310 9 9 12 12
20 32 215 215 260 9 9 12 12
20 20 76 158 215 Q9 9 15 9
20 20 48 195 95 Q9 15 15 8
20 48 57 260 ke 9 15 15 8
20 66 48 370 62 9 15 12 - 8
20 99 32 400 62 12 15 12 8
20 142 195 340 56 12 12 12 8
20 175 285 285 31 9 12 12 8
20 215 86 260 238 12 12 15 15
20 238 48 142 142 9 12 15 15
20 215 26 57 106 9 12 95 285
20 57 16 86 62 9 12 56
20 57 10 66 43 9 15 25 31
20 76 6 86 37 9 20 20 25
20 66 8 levauann 37 12 56 20
20 57 (i 3 PP 31 9 15 15 8
20 48 99 | 430 62 9 12 15 8

215 32| 310] 500 77 9 12 15 6
370 26 430 | 1,300 62 9 12 12 6
215 20 370 340 49 9 12 12 6
127 142 215 1 2,720 37 9 12 12 15
76 340 158 | 2,080 25 12 12 12 12
57 215 310 | 1,210 20 9 9 12 12
48 910 430 790 15 9 15 12 9
48 7351 3101 540 12 9 15 12 9
40 370 430 465 12 9 15 15 8
32 |eeaenas 580 260 12 9 15 15 8
....... 930 285 9 9 12 12 6

40 foeuen.. 500 [.eceenn L3 PR 12 12 fiaeenen

NOTE.— Mean daily gage height Apr. 17 (9 feet) and Apr. 18 (8.95 feet) above limits of rating curve and
discharge not determined, ) ! P ¢ ) a
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Monthly discharge of Beaver Creek at Camp Verde, Ariz., for the year ending Sept. 30, 1917.

Discharge in second-feet.
Run-off in
Month. acre-feet,
Maximum. | Minimum. | Mean.

Augus
September.

a See footnote to daily-discharge table.
AGUA FRIA RIVER NEAR GLENDALE, ARIZ.

Locamion/—In sec. 28, T. 6 N., R. 1 E., at old diversion dam of Beardsley irrigation
project at Camp Dyer 4 m.lles below mouth of Castle Creek and 22 miles north-
west of Glendale, Maricopa County.

DRAINAGE AREA.—Not measured.

RECORDS AVATLABLE.—November 10, 1910, to September 30, 1917.

GacE.—Stevens water-stage recorder on right bank installed October 2, 1913. It was
destroyed by flood on January 27, 1916, and replaced March 21, 1916, During’
that period incomplete staff gage readings were made by R. Jones. From August
28, 1913, to October 2, 1913, a Richard Fréres water-stage recorder was used.
Prior to August 28, 1913, gages were vertical staffs, either painted on or attached
to the masonry diversion dam, with datum 20 feet lower than that used for water-
stage recorders.

DiscHARGE MEASUREMENTS.—Made from cable about one-third mile below gage, or
by wading near gage.

CHANNEL AND CONTROL.—Channel above and below the dam composed of shifting
sand and gravel. Principal confrol is formed by the remains of old diversion
dam, which failed during the flood of 1895, when a portion of masonry near each
end was washed out. At low and medium stages entire stream flows through
larger opening, which is near the right bank. This control shifted considerably

" because of the crevices in the dam filling in with sand and washing out during
high stages. On October 18, 1914, an artificial control was completed across the
right opening or gap in dam, but was partially destroyed by flood of January 29,
1915. It was repaired October 28, 1915, but was again partly destroyed during
floods of January, 1916, and April, 1917.

EXTREMES OF DISCHARGE.—Maximum stage during year, 27 feet about 6 p. m. July
27, determined from flood marks on gage (approximate discharge, 80,000 second-
feet determined from extension of rating curve); minimum discharge during year,
5 second-feet July 1 and 2. Minimum stages not comparable because of shifting
control.

1910-1917: Maximum stage on record, 30 feet, January 27, 1916, determined
from flood marks (approximate discharge, 105,000 second-feet, determined from
extension of rating curve); a minimum discharge of about 2 second-feet has
occurred at numerous times during period covered by records.

Diverstons.—Water is diverted above gage for irrigating two or three small ranches;
amount not known.

B
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AccurAacY.—Stage-discharge relation not permanent account of shifting control.
Forty discharge measurements were made during year waich define standard
rating curve fairly well below 13,000 second-feet. Numerous rating curves ap-
plicable for short periods were also defined with fair accuracy. Operstion of
water-stage recorder was satisfactory except for breaks in record as indicated in
footnote to daily-discharge table. Daily discharge ascertained by applying to
rating table mean daily gege heights or by indirect method for shifting control.
Mean daily gage heights determined by inspecting gage graph, or, on days of con-
siderable fluctuation, by averaging hourly gage heights. Records fair for low and
medium stages, poor for high stages.

Discharge measurements of Agua Fria River near Glendale, Ariz., during the year ending
Sept. 30, 1917.

Gage Dis- Gage Dis-
Date. Made by height.| charge. Date. Made by- height.| charge.
Feet. | Secft. Feet Sec.-ft.
QOct. 10 | C. E, Ellsworth...... 2.80 77 Apr. 20 6.70 1,410
14 .- 4 2.16 20.4 21 6.3 941
2.16 33.7 || May 21 3.85 " 106
Nov. 1.68 15.5 21 3.85 102
Dec. 1.70 19.7 || June 14 2.76 13.7
Jan. 4.66 596 14 2.76 13.8
4.51 464 27 2.73 6.2
4.31 347 27 2.72 5.3
Feb. 3.14 64 July 2 2.68 3.6
3.14 72 8 2.83 18.6
2.95 53 8 2.82 15.5
2.95 61 29 10.3 6,120
3.77 195 30 6.02 752
........ 4.40 365 Aug. 3 3.26 49.8
4.74 538 3.41 19.3
Mar. 3.55 57 19 3.41 19.4
3.64 63 || Sept. 6 4.85 392
3.68 66 6 4.65 328
Apr. 1.2 212,300 23 3.16 13.5
........ 8.0 3,100 23 ]..... 3.16 12.6

o Surfacevelocity observed over part of section and coefficient of 0.90 used toreduce tomean.

—_——— o~ =
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Doaily discharge, in second-feet, of Agua Fria River near Glendale, Ariz., for the year ending
Sept. 30, 1917,

July. | Aug. | Sept.

37| ‘s
16| 48| 246
91 35| 162
8| 46! 120
. 8l 82 80
8| 59 31
6| 46| sm
6| 46 36
6| 40 21
9] 30 16
9l 21| 318
ol =2 33
9| 17 25
8l 17 19
12| 1 13

19,000 13|° 13
5,500 12 13
4,360 9 13
1,000 | 925 | .
335 230).......

NoTe.—Recorder not working pro]{)erly; discharge determined from study of weather records and general
observations by local resident as follows: Oct. 8 and 9, estimated mean 1,000second-feet; Oct.11-13and
Nov. 6 and 7,interpolated; Jan. 25-31, estimated mean 200 second-feet, Feb.1-5, estimated mean 100second-
feet; Mar.11-17, estimated mean 80 second-feet; Apr. 23-29, estimated mean 350 second-feet; May 4 and 6,
Sept.4, 11,and 19-20,interpolated. Gage heights partly estimated because of improper ogeratmn of recorder
on the following days: Jan. 19-21, Apr. 17-19, July 27 to Aug. 3. Gageheights from staff-gage readings on

- thefollowing days: Apr. 30 to May 3, May 5 and 7-9, Aug. 5-18 and Aug. 29 to Sept. 3, Sept. 5, 12-18, 21-22.

Monthly discharge of Agua Fria River near Glendale, Ariz., for the year ending Sept. 30,

1917.
Discharge in second-feet.
Run-off in
Month, acre- feet.
Maximum, | Minimum. | Mean.

2,860 14 202 12, 400
4 17 16 16.7 994
29 17 19.5 1,200
6,890 26 369 22,700
1,390 57 340 18,900
428 Joeiininnnan 111 6,820
22,800 521 1,550 92,200
215 28 93.7 5,760

28 6 14.3
19,000 5| 1,040, 64,000
1, 860 6 146 8,980
507 13 94.9 5,650
22,800 5 332 240,000

HASSAYAMPA RIVER/NEAR WAGONER, ARIZ.

Locarion.—Near line between secs. 23 and 26, T. 11 N., R. 3 W., at road crossing
opposite Shride’s ranch (Moore’s prior to Aug. 20, 1916), 2} miles above mouth
of Milk Creek, 44 miles above Wagoner, Yavapai County, 6 miles above Walnut
Grove dam site, and about 25 miles northeast of Wickenburg.

Dramnace AREA.—Not measured.

REecorps avamLaBre.—November 21, 1912, to September 30, 1917.
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Gace.—Vertical staff on right bank; read by E. W. Shride. On December 10, 1916,
an auxiliary gage was installed on left bank about 300 feet below regular gage .
for use when stream shifts away from regular gage.

Discuarce MEASUREMENTs.—Made by wading or from cable.

CHANNEL AND coNTROL.—Sand and gravel; constantly shifting.

ExXTREMES OF sTaGE.—Maximum stage recorded during year 7 feet during night of
April 17, determined from flood marks on gage. Minimum stages not comparable
account of shifting control. Stream is dry at the gage for various periods hearly
every year. ‘

Diversrons.—Nearly entire low-water flow is diverted for irrigation above station.

Accuracy.—Stage-discharge relation not permanent. Channel and control consists
of sand which is continually changing. Rating curve not developed. Gage
read to quarter-tenths twice daily. Readings may be in error during October
account of observer not thoroughly understanding how gage was graduated.
Daily discharge not determined.

Discharge measurements of Hassayampa River near Wagoner, Ariz., during the year end-
ing Sept. 80,,1917.

Gage height.
Date. Made by— Dis-
' ¥ Regular |{Auxilinry| charge.
gage. | gage.

Feet. Feet. Sec.ft.
Oct. 4.86 .. ....... 2.6
4.88).......... 3.0
Jan. 4.90 0.75 3.7
4.90 .75 3.8
Feb. 4.90 .85 3.7
July 5.05 .44 9.4
16 5.04 .42 8.0
Sept. 4,08 .38 1.6
21 4.98 .38 1.9

Daily gage heights, in feet, of Hassayampa River near Wagoner, Ariz., for the year ending
Sept. 80, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mas. | Apr. | May. | June. | July. | Aug. | Sept.
5.8 5.01 5.0 1.00{ 0.80| 0.95| 5.30| 5.65{ 1.20{ 0.92| 5.3 0.30
5.85 5.0 5.0 1.00 .80 W94 5301 550 1.20 .92 6.3 .30
5.8 50| 5.0 1.00 .80 .85 1 5.28) 5.40| 1.20 .92 5.9 .30
5.8 50| 5.0 .80 .80 5.22¢ 5221 5.401 1.20]| 1.26| 5.65 .30
5.85 5.0} 5.0 .80 .78 82| 5.21 540} 1.15] 1.35{ 56 |~ .30
6.5 50( 50 .80 .76 801 5.12] 540 112} 1.30 5.35 .30
59 50| 5.05 .90 .75 .80 510| 5.40| 1.08] 1.30 .40 .30
5.056 5.0 5.05 .90 .75 .80} 5.10) 5.55{ 1,10} 1,22 .40 .30
5.0 50 5.0 .90 75 .80 | 5.10] 1.50( 1.10{ 1.37 .40 .30
5.0 50| 101 .90 .75 .80 510| 1.50] 1.00| 1.45 .40 .30
5.0 50| Lo01 .90 .75 5.8 500 1.50f 1.00| 1.22 .40 .30
5.0 501 101 .90 .75 5.8 5.00] 1.50} 1.00} 1.28 .40 .30
4.956 5.0 1.01 .90 751 5.80| 5.00] 1.50 99| 1.30 .40 .30
4.95 5.0} 1.01 .90 .75 5.80| 5.00] 1.45 91| 1.38 .35 .30
5.0 5.0} 101 .95 L7571 5.80) 5.10] 1.40 .90 .35 .32 .30
5.0 5.0} 1.0t .95 .75 5.80] b5.85}) 1.40 .90 .42 .30 .30
5.0 5.0 1.01} 1.00 .75 | 5.80| 6.90| 1.40 .95 .45 .30 .35
5.0 5.0] 1.01 .95 75] 5.751 6.711 1.40 .95 .45 .30 .40
5.0 5.0) 1.00; 1.00 781 5.75}1 6.72] 1.40 .95 .42 .30 .40
5.0 5.0¢ L01{ 1.20 .78 569 5.65] 1.40 .92 .40 .30 .40
5.0 5.0, 1.01 .90 791 5.359{ 565 1.45 .92 .40 .30 .40
5.0 50! 1.00 .89 540 5.62| 1.48 .92 .40 .30 .40
5.0 5.0 1.00 .80 5391 560} 1.40 .92 40 301 .40
5.0 50( 1.00 .80 5281 5601 1.40 .92 .42 301 ' .40
5.0 50| 1.02 .80 5.25| 5.58| 1.40 .92 .40 .30 . .40
5.0 50} 1.00 .80 526} 5.551 1.40 .92 .40 .30 .40
5.0 5.0] 1.00 .80 5251 5.88} 1.38 .92 .42 .30 .40 -
5.0 50| 1.00 .80 5.26| 5.90{ 1.30 .92 .48 .30 .42
5.0 501 1.02 .80 5.29) 5.78] 124 .92 .45 .30 .42
5.0 50| 100 .80 |. 5.30] 5.72] 120 .92 .45 .30 .42
50 J....... 1.00 .80 530 }....... L2201 ...... 5.22 .30 {..ae..s

Nore.~—All gage heightsless than 2.0 feet refer to auxiliary gage (see “Station description’’). '
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SEEPAGE INVESTIGATIONS ON GILA RIVER.

The following table shows the essential results of a seepage in-
vestigation on Gila River in the Safford Valley, September 6-11,1917.
These data are computed from duplicate, and in some cases tripli-
cate, measurements of the main stream and all diversions and surface
inflow. Gage heights at the United States Geological Survey gaging
station on Gila River near Solomonville show that the river remained
practically constant during the period covered by the investigation.

Seepage measurements on Gila River in Safford Val from Brown canal, in SE. }

sec. 30, T.6 8., R. 27 E.  to Comohdated canal, W.}sec. 4, T.68.,R. 24 E,
1917.
Section.
Dis- |Amount Sectien| Total
Place of measurements. Date, tance. in ] ; Diver- | S3in gain

Miles,
Gila River above Brown canal..
Brown canal below wasteway . .

Gila River above Fourness canal. .
Fourness canal
Gila River above Mlchellena canal
Michellera canal

..................

Graham
Gila Rivet be!ow Graham canal..

Curtl

Gila River below Curtis canal
Curtis canal Wastelway .
Consolidated canal.

Gila River below Consolidated canal..

QOUO LI =OHON0 TSI S e i b
v 0
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WHITEWATER BASIN.
WHITEWATER DRAW NEAR DOUGLAS, ARIZ.

LocatioN.—In sec. 10, T. 24 8., R. 27 E., opposite city pumping plant, one-quarter
mile above highway bridge, about same distance above El Paso & Southwestern
Railroad bridge, 1 mile above electric-railway bridge, and 1} miles west of Doug-
las, Cochise County.

DraINAGE AREA.—Not measured.

RECORDS AVATLABLE.—August 24 to October 10, 1911 at electric-railway bridge; July
21,1912, tc February 15, 1916, at highway bridge; and February 16 to September 30,
1917, at present location.

Gagr.—Vertical and inclined staff on right bank oppesite city pumping plant read by

' Mrs. L. E. King. Original gage installed August, 1911 at electric-railway bridge

wasread until October10,1911. On July 21, 1912 station was moved about three-

quarters of a mile upstream to highway bridge, where gage readings were obtained
until February 16, 1916. The datum of this gage, which bears no definite rela-

tion to gage on the electric-railway bridge, was raised 3 feet on January 20, 1915,

On February 16, 1916, station was moved one-quarter of a mile upsiream to its

present location and gage set at an independent datum.
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D1scHARGE MEASUREMENTS.—By wading or from cable near gage.

CHANNEL AND coNTROL.—Sand and gravel, fairly pe: sanent. Dumping of slag into
the channel below the gage has caused backwater effect at various times at gages
until about July 1, 1916, when 2 new channel was|dug around the slag and since
then no backwater effect has been experienced. |

EXTREMES OF DISCHARGE.—Maximum stage during year 7 feet August 9, determined
mined from flood marks on gage (discharge determined from extension of rating
curve, about 720 second-fet). .

1911-1917: Maximum stage recorded, 13.6 feet 41: 9 a. m., December 23, 1914
(discharge, determined from extension of rating curve 3,000 second-feet). Stream
dry or carries less than 0.5 second-feet the greater part of each year.

Drversions.—Some flood water is diverted above station for irrigation, quantity un-
known.

Accuracy.—Stage-discharge relation changed during hoods from July 9-13. Curve
used during October is fairly well defined below 65 second-feet. Curve used
during July, August, and September is drawn parallel to October curve through
low-water measurements made from July 21 to August 28, and may be consider-
ably in error, particularly for discharges above 65 sdcond-feet. On days when the
discharge was greater than the ordinary seepage flow (about 0.5 second-feet) the
gage was read once daily to half-tenths, and, during rapidly fluctuating stages,
oftener. On account of the extremely flashy character of flow, assumption that
mean of the observed gage heights was mean for day may cause considerable error.
Daily discharge determined by applying mean liaily gage heights to rating
curve, exceptasindicated in footnote to the monthly discharge table, and isnot
sufficiently accurate to publish. Records roughly approximate.

Discharge measurements of Whitewater Draw near Douglas, Ariz., during the year ending
Sept. 30, 1917. ‘

}
|
Di i . G .

Date. Made by— 1ok | choss, || Date. | Made by— nonks. | charge.
l
1

Feet, | Sec.ft. | Feet. | Sec.ft.

Oct. 11 | M. D. Anderson........ 3.8 0.1 || July 22| J. B Spiegel........... 3.50 2.0

July 21| J. B. Spiegel........... 3.49 .2 || Aug. 28]..... (s S, 3.47 -1
|

Monthly discharge of Whitewater Draw near Douglas, Alm'z., Jor the year ending Sept.

30, 1917
Discharge R f in
Month. in second- | 2UB-0
; - feet (mean). acre-feet.
October 8-17 7.8 155
July 9-31.... 45.5 2,080
August 1-28. 40.1 2,230
55 22 1 T o R, deseancsnnns 34.3 - 1,430

|
NoTE.—On days of no record stream was either dry or carried less than 0.5 second-foot (total run-off
probably not over 200 acre-feet). Discharge estimated Oct. 9, 10, 12, and 13 and t. 19 and 20. Dis-
¢ e interpolated Aug.26, 27, and Sepi. 17, 24, and 26. Daily discharge not sufficiently accurate to
publish. See ¢ Accuracy’’ in station description.
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MISCELLANEOUS MEASUREMENTS.

In addition to the records of flow obtained at the gaging stations
and reported in the preceding pages, many measurements were made
at other points, as shown by the following table:

Miscellaneous measurements in Colorado River drainage basm during the year ending Sept.

30, 1917.
Tributary to or : Gage | Dis-
Date. Stream. diverting from— Locality. height. | charge.
Feet. | Sec.
Apr. 26 | Green River........... Colorado River........ 10.0 13,
May do 9.0 [11,400
8.8 (10,700
8.2 [9,430
7.8 | 8,790
13.4 [25,500
12.9 24,800
12.1 24,900
June 12.3 |21,800
12.4 [22,500
13.8 , 400
14.2 [32,900
15.6 [31,200
16.6 |33,200
July 15.4 131,800
13.9 |26, 600
1.2 |17,800
Aug. 5.5 | 3,760
4.5 | 2,350
Apr. 6.5 | 1,600
May 4.7 826
5.3 {1,120
8.5 {2,710
8.9 |2,940
9.7 |2,79%
10.7 3,550
June 9.7 |3,19%
12.0 | 5,970
13.2 | 6,980
May . .l 9.9 2,760
X 8.9 | 2,050
Bridge 10 miles northeast of |........ 87
‘Whiterocks, Utah.
Former gagmﬁstanon insec. 1.51 75
miles
south of Fort Duchesne,
Utah.
wed| 2,45 455
June 4.52 ) 4,050
July .83 | 337
May . 3lmlesabove ‘mouth, 5 miles |........ 11
nporthwest of Wh:tetocks
Sept. 19 4. ....d0.ccuneiiiiii]eenan [0 s TR AUUIIY (o I AP 2.4
y 9 Whiterocks Creek.....|..... 5 s 50 feet below head gates of |........ 41
‘Whiterocks canal,
6 miles north of White:
13.0 | 3,240
do. . | 6.7 |1,220
13 0. . do 3.5 627
Oct. .1 Grand Lake outlet. ...| Grand River.. ..| Outlet of Grand Lake, Colo..| 1.90 47
2 Sollgh Fork of Grand | Colorado River........ Above North Fork, (ST 118
ver.
Sept. 13 | Mili Creek............. Grand River.......... 600 feet below power plant 2 |........ 14
mﬂes southeast of Moab,
Dec. 13 | North Fork of North | S8an Juan River....... Monticello, L0271 « DN FR .3
Montezuma Creek.
Sept. 12 |.....d0eeiceieeinenciieee e @0uen i ieaiiee @O 2
Norl:h Fork of North Head of canal at Monticello, |........ .4
Montezuma C Utah.
Dee. 15 | Sonth Fork of North | North Montezuma| Half a mile above mouth at |........ 1.0
Montezums Creek, Creek, Montwello, Utah.
Sept. 12 |..... [+ s I [+ 2, R PRI [ MU AT .0
12 | Southeanal........... South Fork of North Three-fourl;hs mile west of |........ .6
Montezuma Creek. é‘?t'%l%%ug’ Utah m sec.
y E.
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Miscellaneous measurements in Colorado River drainage basin during the year ending Sept.
80, 1917—Continued.

Tributary to or : Gage | Dis-
Date. Stream. diverting from— Locality. height. | charge.
N Feet. | See.ft.
Dec. 15 | Spring Creek. ......... North Montezuma | SE. }sec.7,T.33S,,R.23E,,|........ 0.0
Creek. 8 miles northwest of Mon~
ticello, Utah.
14 | Verdure Creek......... Montezuma Creek. ... Sec. 27, T. 348, R. 23, 2} |.cce.... .4
mij:g west of Verdure,
14 | Recapture Creek....... San Juan River....... Sec. 12, T.368.,,R.22E., 4 |........ .2
%les northeast of Grayson,
NAp . 6| Little Colorado River. .| Colorado River........ Holbrook, Ariz..............l.o...... 16.1
ov. 3] AshCreek............. Virgin River....__.... SW.1sec. 2 T.418,R.1I3W.l........ 17
at ’.I‘oquerwl]e, Uhab.
3 do. 18
Mar. 10 18
July 9 1.2
Nov. 4 5.8
July 9 5.2
6 8.7
Mar. 7| St. George and Santa |..... 7.4
Clara canal
Nov. 12 | Muddy vaet.. [ Former gaging station near 5.60 9.2
St. Thomas, Nev.
..... [ 1S PRI I N () 12.5
..... doeeeiiiiiiiiiaceee|  6.85 17.4
..... do.reiciiiiiierinaceae| 6.85 14.7
..... L 10 At B A 1} .51
..... [ s S 1.80 13.5
...... [ 1 S B It 2.9
Below heading of Consoli- {........ 3.7
dated canal near Fairview,
21..... L+ 1y SR SO, [« 75 S PPN [ SR, avaaae . 3.6
Oct. 7]..... (4 1y TR L 1 T sw, isee. 9, T.48.,R.11 E.,

Nov.

27
Dee.
1

Jan.

Feb.
Mar.

Apr.
June

28

Colorado River........ Sec. 8

Gila and ‘Salt River baso
and merldlan, just above
heading of Florence canal,
11 miles northeast of Flors

. do. .
See. 32, T.1N.,R.1 W,,Gila

and_Salt River base and
meridian,just below Buck=
eye canal heading about 2
mxles east of Liberty, Ariz.
., R. ., Gila
and Salt River base and
mendian just below head-
ﬁ canal 1
e south of Buckeye,

Sec.% , T.28., R.5. W., Gila
and ‘Salt River base and
meridian, just below head-
ing of En rprise canal, 6

ﬁlles south of Arlington
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Miscellaneous measurements in Colorado River drainage basin during the year ending Sept.
30, 1917—Continued.

Stream.

Tributary toor
diverting from—

Locality.

Michellena canal.......

Near head of canal, 4 miles
ab&)ve Solommviile Ariz.

.do
"I Near head of canal 11 miles

Mar.
northwest of Solomonville,
z.
May Near head of canal 1} miles .55 7.2
north of Safford, Ariz.
d . 7.5
1.43 52
1.39 46.7
June 1.45 51
1.41 45.9
1.05 32.9
May 22 Nearhead of canal 13 miles. . 2.58 48.5
north of Thatcher
June 2| Curtiscanal. @ PO T TN Near head of canal ’2 miles 2.09 38.3
liorthwest of F,mrvxew,
2 Near head of canal 24 miles .49 22.2
. Ro::thwest of TFairview,
2 21.7
Nov. 24 34.3
man,
Mar. 7 Head ofcanal 10 miles north- 89
east of Florrence Ariz.
29 e ufcanal near Florence, |........ 33.0
Nov. 26 | Queen creek........... FUDRN I SO Damsﬂ:e 12 miles below Su- |........ 19
perior, "Ariz,
Mar. 10 {.....do................]..... [ 7 TN P L 1 T RPN (R 4.8
Sept. 9 BlackRivera PN+ U+ S, Seo 14,7T. 1IN, ,R.28E., Gila|........ 15.6
and Salt River base and
meridian, just below june-
tion of East and ‘West
forks, Ariz.
7 | West Fork of Black | Black River........... Sec. 35, 'T.6N., R. 27E ,Gilal........ 4.3
Rivera and Salt River base and
meridian, about 10 miles
above mouth, .
b IR s 1 RPN P i U, S, Sec. 12, T.4 N, R. 8E,, |........ 8.3
Gl and St Rivor bags
and meridian, near mouth.
7 | Reservatijon Creeka,._.|..... 1: 1) T T.5N., R. ,Gilaand |........ 4.8
Salt River base and me-
ridnan, miles above
7 | Pachete Creeka......[..... s 1, TN T. 5N R 263 E., Gilaand |........ 5.8
Sait River base and merid-
xan 9miles above mouth.
June 28 | Buckeye canal......... Gila River........... Sec.32,T. 1N, ,R.IAIW.,Gila [........ 134
and éalt River base and
meridian, at head of canal,
near Liberty, A
28 | Arlington canal........]..... {1 1 S, Sec. 8, T.18., R. 3W Gila |........ 4
and’ Salt River base and
meridian, at head, 1 mile
south ofﬁuckeye Anz
Jan. 30 | Hassayampa Riverd...|..... (s () PR, Sec. 23, Roaw.,|........ 20.0
Gila and Salt fhver base
and meridian, at Walnut
Grove dam site, 24
south of Wagoner, Ariz,
Feb. 3]..... L R Y 1 TN P [ 3 T PP 12.4
June 28 | Enterprise canal.......|..... 1 1 TR Sec. 28, T. 2S R.5W.,Gila |:....... 18.5
and Salt River base and
meridian, at head of canal,
6 miles south ofArlington,
Ariz.,
aFurnished by W. L. Huber, civil engineer, San Francisco, Calif.
b Furnished by W. A, Farish, civil engi.neer, Los Angeles, Calif.
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Myton, Utah, Duchesne River at.. 4446 | g9an Carlos, Ariz., Gila River near. . 150-151
Lake Fork nesr............ servesnsnanas 50-51 | sanford, 3. 3., Work of................. ——ne 12
San Francisco River at Clifton Ariz_..._... 155157
N. San Juan River near Bluff, Utah. .
X . San Juan River basin. ..
Nevada, cooperation with........... NS .
New Fork near Boulder, Wyo. sm]fg;g:;:;;t Z'::kelman’ Arz...
Newfork, Wyo., East Fork at e e Tt
Nogales, ’Aﬁi’ &anta Craz River mear..... 160-162 | Sa1 Rafael River near Green River, Utah... 57-59
Norris, Colo., Fryingpan Creek at......... 100-102 | San Rafael River basin.......c.cociviiianae 53-62

North Fork of Frying pan Creeknear. .. 103-104
North Montezuma Creek, North Fork of, at

Monticello, Utah.......... 186
South Fork of, at Monticello, Utah 186

0.
Orangeville, Utah, Cottonwood Creeknear.... 59-61
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STREAM-GAGING STATIONS AND PUBLICATIONS
RELATING TO WATER RESOURCES.

INTRODUCTION.

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigation of such closely allied subjects as
irrigation, water storage, water powers, ground waters, and quality
of waters. Most of the results of these investigations have been
published in the series of water-supply papers, but some have ap-
peared in the bulletins, monographs, professional papers, and annual
reports. )

The results of stream-flow measurements are now published annu-
ally in 12 parts, each part covering an area whose boundaries coin-.
cide with natural drainage features, as indicated below:
Part I. North Atlantic slope basins.

II. South Atlantic slope and eastern Gulf of Mexico basins.

IIT. Ohio River bagin.

IV. St. Lawrence River basin.

V. Upper Mississippi River and Hudson Bay basins.
V1. Missouri River basin.
VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins.
IX. Colorado River basin.
X. Great Basin.
X1. Pacific slope basins in California.
X1I. North Pacific slope basins, in three volumes:
A. Pacific slope basins in Washington and Upper Columbia River basin.
B. Snake River basin.
C. Lower Columbia River basin and Pacific slope basins in Oregon.

HOW GOVERNMENT REPORTS MAY BE OBTAINED OR CONSULTED.

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources
of the United States may be obtained or consulted as indicated
below:

1. Copies may be obtained free of charge by applying to the
Director of the Geological Survey, Washington, D. C. The edition
printed for free distribution is, however, small and is soon exhausted.

2. Copies may be purchased at nominal cost from the Superintend-
ent of Documents, Government Printing Office, Washington, D. C.,
~ who will furnish lists giving prices.

m
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8. Sets of the reports may be consulted in the libraries of the prin-
cipal cities of the United States.

4. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500 Customhouse.
Albany, N. Y., 704 Journal Building.
Harrisburg, Pa., care of Water-Supply Commission.
Asheville, N. C., 32-35 Broadway.
Chattanooga, Tenn., Temple Court Building.
Madison, Wis., care of Railroad Commission of Wisconsin.
Chicago, Ili., 1404 Kimball Building.
Ames, Towa, care of State Highway Commission.
Helena, Mont., Montana National Bank Building.
Denver, Colo., 403 New Post Office Building.
Topeka, Kans., 23 Federal Building.
Salt Lake City, Utah, 313 Federal Building.

" Boise, Idaho, 615 Idaho Building.
Idaho Falis, Idaho, 228 Federal Building.
Austin, Tex., Capitol Building.
Portland, Oreg., 606 Post Office Building.
Tacoma, Wash., 406 Federal Building.
San Francisco, Calif., 328 Customhouse.
Los Angeles, Calif., 602 Federal Building.
Honolulu, Hawaii, 25 Capitol Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director of the United States Geological Survey,
Washington, D. C.

STREAM-FLOW REPORTS.

Stream-flow records have been obtained at more than 4,510 points
in the United States, and the data obtained have been published in -
the reports tabulated below: '

Stream-flow data in reports of the United States Geological Survey.
[A=Annual Report; B=Bulletin; W=Water-Supply Paper.]

Report. Character of data. Year.

...| Descriptiveinformation Only...cceeveuerererucuencensnnnns :
....| Monthly discharge and desoriptive information............ 1884 to September, 1890.
cenafaraan L 1 N R ...| 1884 to June 30, 1891.
.| Mean dischargein second-feet...................... ...} 1884 to Dec. 31, 1892,
..| Monthly discharge (long-tima records, 1871 to 1893). ...| 1888 to Dec. 31, 1893,
.| Description, measurements, gage heights, and ratings. ... .| 1893 and 1894.
.| Descriptive information only..........coooooiieaiaiila
Deserii)tions‘, measurements, gage heights, ratings, | 1895.
mon hl%dlschmge (alsomany datacovering eaﬂieryearsi.
Gage heights (also gage heights for earlier years)........... 1896.
Descriptions, measurements, ratings, and monthly dis- | 1895 and 1896.
charge (also similar data for some earlier years).
Wb ociecneannnn Descriptions, measurements, and gaﬁg eights, eastern | 1897.
United States, eastern Mississippi River, and Missouri
, River above junction with Kansas. ,
Wlbeoiainiiannnas Descriptions, measurements, and ga§2 heights, western | 1897.
Mississippf River below junction of Missouri and Platte,
and western United States. .
19th A, pt. 2. . ....| Deseriptions, measurements, ra.ting: and monthly dis- | 1897,
charge (also same long-time recer: 5
Wl eenniinnans Measurements, ratings, and ia;ge heights, eastern United | 1898,
States, eastern Mississippi

iver, and Missouri River.
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Stream-flow data in reports of the United States Geological Survey—Continued.

Report. Character of data. Year.
W28 e Measurements, ratings, and gage heights, Arkansas River | 1898.
and western Unit tat:
20th A, pt.4...... Monthly discharge (2lso for ma.ny earlier years). . ...| 1808,
W t039........ €t1ons , measurements, gage heights, and ratings ..... 1899,
2st A, pt. 4. ... Month ASChATEE - - e et i iianne e teai s 1899.
W4Ttob2........ Descriptions, measurements, gage heights, and ratings..... 1900.
2d A, pt.4....... Mont B < 1900.
W 65,66..........| Descriptions, measuremants, gage heights, and ratmgs ..... 1901,
Wi Mont eharge ............ ...|. 1901

Was2to85.. .| Com le edata. ... oo.oliiiiioo

fdggsddgesad
EREESNSNERERY

The records at most of the stations discussed in these reports
extend over a series of years, and miscellancous measurements at
many points other than regular gaging stations have been made
each year. An index of the reports containing records obtained
prior to 1904 has been published in Water-Supply Paper 119.

The following table gives, by years and drainage basins, the num-
bers of the papers on surface-water supply. published from 1899 to
1917. The data for any particular station will, as a rule, be found in
the reports covering the years during which the station was main-
tained. For example, data for Machias River at Whitneyville, Me.,
1903 to 1917, are published in Water-Supply Papers 97, 124, 165, 201,
241, 261, 281, 301, 321, 351, 381, 401, 431, and 451, which contain
records for the New England streams from 1903 to 1917. Results
of miscellaneous measurements are published by drainage basins.

In these papers and in the following lists the stations are arranged
in downstream order. The main stem of any river is determined
by measuring or estimating its drainage area—that is, the headwater
stream having the largest drainage area is considered the continua-
tion of the main stream, and local changes in name and lake surface
are disregarded. All stations from the source to the mouth of the
main stem of the river are presented first, and the tributaries in
regular order from source to mouth follow, the streams in each
tributary basin being listed before those of the next basin below.

In exception to this rule the records for Mississippi River are
given in four parts, as indicated on page 1, and the records for
large lakes are presented in order of streams around the rim of the’
lake.
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Parr IX. COLORADO RIVER BASIN.
PRINCIPAL STREAMS.

”’

The largest  tributaries of the Colorado River are Green River
(considered the continuation of the main stream), Grand River,
Dolores, San Juan, Little Colorado, Virgin, and Gila rivers. The
principal streams flowing into the Green are East Fork, Yampa
River, Ashley Creek, Duchesne River, and White River. The prin-
cipal tributaries of Grand River are Grand Lake, Frazier River,
Williams. Fork, Blue River, and Gunnison River. The streams of
the Colorado basin drain wholly or in part the States of Arizona,
Colorado, Nevada, New Mexico, Utah, and Wyoming.

In addition to the list of gaging stations and annotated list of pub-
lications relating specifically to the section, these pages contain a
similar list of reports that are of general interest in many sections
and cover a wide range of hydrologic subjects, and also brief refer-
ences to reports published by State and other organizations. (See

P. XXIIL.) ;
GAGING STATIONS.

NoTE.—~Dash after a date indicates that station was being maintained Sept. 30, 1917. Period after a
date indicates discontinuance. .
Green River (head of Colorado River) near Kendall, Wyo., 1910-1912.
Green River near Daniel, Wyo., 1915~
Green River at Green River, Wyo., 1915-1906; 1915
Green River at Bridgeport, Utah, 1911-1915.
Green River at Jensen, near Vernal, Utah, 1903-1906; 1914-1915.
Green River at Quray, Utah, 1904-5.
Green River at Green River (formerly Blake), Utah, 1894-1899; 1905-1911.
Green River at Little Valley, near Green River, Utah, 1910~
Colorado River at Bulls Head, near Mohave, Ariz., 1902-3.
Golroado River at Hardyville, Ariz., 1905-1907.
Colorado River near Topock, Ariz., 1917-
Colorado River at Yuma, Ariz., 1891-
Horse Creek at Daniel, Wyo., 1915-
Cottonwood Creek.near Big Piney, Wyo., 1916
East Fork at East Fork canal, Wyo., 1916~
East Fork at Newfork, Wyo., 1905-6; 1915
New Fork at Alexander’s ranch, near Cora, Wyo., 1910-11. -
New Fork at Pinedale crossing, near Cora, Wyo., 1905.
New Fork near Boulder, Wyo., 1915~
Pine Creek at-Fremont Lake outlet near Pinedale, Wyo., 1905-1906;
1910-1912; 1915
Pine Creek at Pinedale, Wyo., 1915
Pole Creek near Fayette, Wyo., 1904-1906.
Pole Creek near Pinedale, Wyo., 1910.
Fall Oreek at Fayette, Wyo., 1904-5. g
Boulder Creek near Boulder (Newfork), Wyo., 1904-1906; 1915
vt




VIII SURFACE WATER SUPPLY, 1917, PART IX.

Colorado River tributaries—Continued.
North Piney Creek near Marbleton, Wyo., 1915-16.
Middle Piney Creek near Big Piney, Wyo., 1915-
Labarge Creek near Labarge, Wyo., 1915-16.
Fontenelle Greck near Fontenelle, Wyo., 1915-
Big Sandy Creek at Leckie’s ranch, near Big Sandy, Wye., 1910-11.
Big Sandy Creek near Eden, Wyo., 1911-12.
Bmg Bandy Oreek near Fa.rson, Wyo., 1915~ /
¢ Dutch Joe Creek at Dutch Joe ranger station, near Big Sandy, Wyo., 191112,
Squaw Creek near Eden, Wyo., 1911-12.
..~ Aittle Sandy COreek near Eden, Wyo., 1911-12.
Blacks Fork near Urie, Wyo., 1913
Blacks Fork above Hams Fork, neat Granger, Wyo., 1896-97.
- Blacks Fork below Hams Fork at Granger, Wyo., 1897-1900; 1916.
- Henrys Fork near Linwood, Utah, 1916.
Beaver Creek at Myer’s ranch, near Lodore, Colo., 1910-11.
Vermilion Creek at Bassett’s ranch, near Lodore, Colo 1910-11.
Yampa River at Yampa, Colo., 1910-1913. ,
‘Yanipa River at Steamboat Springs, Colo., 1804-1906; 1910~1913.
Yampa River at Craig, Colo., 1901-2; 1904-1906; 1910-1913.
Yampa River near Maybell, Colo., 1904-5; 1910-1912; 1916~
Terrible Creek:
Trout Creek at Pinnacle, Colo., 1910-11.
Soda Creek at Steamboat Springs, Colo., 1910~11.
Elk River at Hinman Park, Colo., 1912-13.
Elk River near Clark, Colo., 1910-1913.
- Elk River near Trull, Colo., 1904-1906; 1910-1913.
Mad Creek near Steamboat Springs, Colo., 1912-18.
Sage Creek:
Fish Creek at Dunkley, Colo., 1910-11.
Elk Head Creek near Craig, Colo., 1906; 1910-1913.
Fortification Creek at Craig, Colo., 1905-6; 1910~1913.
Williams River near Pyramid, Colo., 1910~11.
Williams River at Hamilton, Colo., 1904-1906; 1910-1918.
Milk Creek near Axisl, Colo., 1904—5
Little Snake River, Middle Fork near Battle Creek, Colo., 1912-13.
Little Snake River near Dixon, Wyo 1910-1913.
Little Snake River near Maybell, Colo., 1904.
South Fork of Little Snake River near Battle Creek, Colo., 1912~13.
Slater Creek at Baxter ranch, near Slater, Colo., 1912-13.
Slater Creek near Slater, Colo., 1910~1912.
Savery Creck near Savery, Wyo., 1915-16.
Beaver Creek:
Willow Creek near Baggs, Wyo., 1912—13.
Muddy Creek near Baggs, Wyo., 1915-16.
Fourmile Creek near Baggs, Wyo., 1912-13. .
Ashley Creek above Dry Fork; near Vernal, Utah, 1911~
* Ashiey Creek below Dry Fork, near Vernal, Utah, 1900-1904.
Vernal Milling & Light Co.’s tailrace near Vernal, Utah, 1917~
Dry Fork of Ashley Creek at Vernal, Utah, 1904.
Duchesne River, North Fork (head of Duchesne River), above Forks TUtah, 1904.
Duchesne River at Myton, Utah, 1899-
West Fork of Duchesne River above Forks, Utah, 1904.
Rock Creek (East Creek), 10 miles above mouth, Utah, 1904.
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GAGING STATIONS.
.Black Fork tributaries—Continued. R ;é:,,
Duchesne River tributaries—Continued.
Strawberry River above mouth of Indla.n Creek, in Stmwbetry Valley,
Utah, 1903-1906; 1909-10.
Strawberry River below mouth of Indla.n Creek, in Strawbex:ry Valley,
Utah, 1908-9.
Strawberry River at Duchesne (’Eheodore), TUtah, 1908-1910; 1914
Indian Creek in Strawberry Valley, Utah, 1905-6; 1009-10. .
Trail Hollow Creek in Strawberry Valley, Utah, 1909-10.
Currant Creek, 13 miles above mouth, Utah, 1904.
Currant Creek, 3 miles above mouth, Utah, 1904.
Red Creek above Narrows, Utah, 1904.
Lake Fork, West Fork of (head of Lake Fork), 10 miles above Forks, Utah,
1904. .
Lake Fork below forks near Altonah, Utah, 1904; 1907-1910.
Lake Fork near Myton, Utah, 1900-1903; 1907
East Fork of Lake Fork, 8 miles abave Forks, Utah, 1904.
Uinta River near Whiterocks, Utah, 1839-1904; 1907-1910.
Uinta River at Fort Du.chesne Utah, 1899-1904; 1906-1910.
Uinta River at Ouray School, Utah, 1899-1904.
Whiterocks River near Whiterocks, Utah, 1899-1904; 1807-1910.
White River, North Fork (head of White River), near Buford, Colo., 1903-1908;
1910-1913.
White River at Meeker, Colo., 1901-1908; 1910-1913.
White River at White River City, Colo., 1895.
White River at Rangely, Colo., 1904-5.
White River near Dragon, Utah, 1906.
White River near Quray, Utah, 1904.
Marvine Creek near Buford, Colo., 1903-1906.
South Fork of White River near Buford Colo., 1903-1906; 1910-»1913
Price River near Helper, Utah, 1894-95; 1904~
Price River at Woodside, Utah, 1909-1911.
Huntington Creek (head of San Rafael River) near Huntington, Utah, 1909.
Huntington Creek near Castledale, Utah, 1911-
San Rafael River near Green River, Utah, 1909
Cottonwood Creek near Orangeville, Utah, 1909
Ferron Creek (upper station) near Ferron, Utah, 1911-
Ferron Creek near Ferron, Utah, 1909-1911.
Ferron Creek near Castledale, Uta.h 1911-1914.
Grand River, North Fork (head of Grand River), near Grand Lake, Colo., 1904~
Grand River near Granby, Colo., 1908-1911.
Grand River at Hot Sulphur Springs, Colo., 1904~
Grand River near Kremmling, Colo., 1904
Grand River near Wolcott, Colo., 1906-1908.
Grand River at Shoshone, Colo., 1897,
Grand River at Glenwood Springs, Colo., 1899-.
Grand River near Palisades, Colo., 1902-
Grand River near Grand Junction, Colo., 1894-1900.
Grand River near Fruita, Colo., 1911~
Grand River near Cisco, Utah, 1914~
Grand River near Moab, Utah, 1913-14.
North inlet to Grand Lake at Grand Lake, Colo., 1905-1912,
Grand Lake outlet at Grand Lake, Colo., 1904-1913.
South Fork of Grand River near Lehman, Colo., 1907-08.
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Black Fork tributaries—Continued.
Grand River tributaries—Continued.
Fraser River near Arrow, Colo., 1910-
Fraser River at upper station, near Fraser, Colo., 1908-1911.
Fraser River at lower station, near Fraser, Colo., 1907-1909.
Fraser River at Granby (Coulter), Colo., 1904-1909.
Big Jim Creek near Fraser, Colo., 1907-1909.
. Little Jim Creek near Fraser, Colo., 1907-1909.
Vasquez Creek at upper station, near Fraser, Colo., 1908-09.
Vasquez Creek at lower station, near Fraser, Colo., 1907-1909. -
Elk Creek near Fraser, Colo., 1907-1909.
St. Louis Creek at upper station, near Fraser, Colo., 1908-9.
St. Louis Creek at lower station, near Fraser, Colo., 1908-9.
North Ranch Creek at upper station, near Rollins Pass, Colo., 1908-9.
North Ranch Creek at lower station, near Rollins Pass, Colo., 1907-1909.
Middle Ranch Creek at upperstation, near Arrow, Colo., 1908-9.
Middle Ranch Creek at lower station, near Arrow, Colo., 1907-1909.
South Ranch Creek at upper station, near Arrow, Colo., 1908-9,
South Ranch Creek at lower station, near Arrow,Colo. ]907—1909
Williams Fork near Scholl, Colo., 1910
Williams Fork near Parshall (Sulphur Springs), Colo., 1903~
Troublesome Creek at Troublesome, Colo., 1904-5.
Muddy Creek at Kremmling, Colo., 1904-5. -
Blue River at Breckenridge, Colo., 1914-15.
Biue River at Dillon, Colo., 1910~
Blue River near Kremmling, Colo., 1904-1908.
Spruce Creek (upper station) near Breckenridge, Colo., 1914-15.
Spruce Creek (lower station) near Breckenridge, Colo., 1914-15.
Crystal Creek near Breckenridge, Colo., 1914-15.
Snake River at Dillon, Colo., 1910~
Tenmile Creek near Kokomo., Colo., 1904.
Tenmile Creek near Uneva Lake, Colo., 1903.
Tenmile Creek at Dillon, Celo., 1910~
Eagle River at Redcliff, Colo., 1911~ .
Eagle River above Brush Creek, at Eagle, Colo., 1911~
Eagle River below Brush Creek, at Eagle, Colo., 1905-1907.
Eagle River at Gypsum, Colo., 1907-1909.
Turkey Creek at Redcliff, Colo., 1913
Homestake Creek at Redcliff, Colo., 1911-
Gore Creek near Minturn, Colo., 1911-1914.
Beaver Creek at Avon, Colo., 1911-1914.
Brush Creek at Fagle, Colo., 1911-1913.
No Name Creek near Glenwood Springs, Colo., 1911-1914.
Glenwood Light & Power Co.’s flume near Glenwood Springs, Colo.,
1911-1913. . ‘
Roaring Fork at Aspen, Colo., 1911-
Roaring Fork below Aspen, Colo., 1913-
Roaring Fork near Emma, Colo., 1908-9.
Roaring Fork at Glenwood Springs, Colo., 1906-
Hunter Creek at Aspen, Colo., 1911-1913.
Castle Creek near Aspen, Colo., 1911~
Maroon Creek at upper station, near Aspen, Colo., 1911~
Maroon Creek at lower station, near Aspen, Colo., 1914-15.
Snow Mass Creek at Snow Maass, Colo., 1911-1913.

.



"GAGING STATIONS. XX !

Black Fork tributaries—Continued.
@rand River tributaries—Continued.
Roaring Fork tributaries—Continued.
. Fryingpan.Creek at Norrie, Colo., 1911-
Fryingpan Creek at Thomasville, Colo,, 1911-
Fryingpan Creek at Basalt, Colo., 1908—9 .
.North Fork of Fryingpan Creek near Norrie, Colo., 1911—
Crystal River at Marble, Colo., 1910~
Crystal River near Carbondale (Sewell), Colo., 1908-9.
Elk Creek, West Fork (head of Elk Creek), near Newcastle, Colo., 1911.
Middle Fork of Elk Creek near Newcasile, Colo., 1911-1914.
East Fork of Elk Creek near Newcastle, Colo., 1911-1915.
West Divide Creek (head of Divide Creek) at Hostetler’s ranch, near Raven,
Colo., 1909.
‘West Divide Creek at Beard’s ranch, near Raven, Colo., 1910-1911.
West Divide Creek at Raven, Colo., 1909-11.
West Mamm Creek near Rifle, Colo., 1909-10.
Taylor River (head of Gunnison River) near Almont, Colo., 1905.
Taylor River at Almont, Colo., 1910~
Gunnison River near Gunnison, Colo., 1910-1914, 1916~
Gunnison River near Iola, Colo., 1900-1903.
Gunnison River near Cimarron, Colo., 1903-1905.
Gunnison River at River Portal, Colo., 1905-1911.
Gunnison River near Cory, Colo., 1903-1905.
Gunnison River at Roubideau, Colo., 1897.
Gunnison River at Whitewater, Colo., 1895; 1897; 1901-1906.
Gunnison River near Grand Junction, Colo., 1894-95; 1897-1899; 1917-
East River at Almont, Colo., 1905; 1910— L .
Cement Creek near Creeted Butte, Colo., 1910-1913. :
Tomichi Creek at Sargents, Colo., 1917~
Tomichi Creek near Gunnison, Colo., 1910.
Quartz Creek near Pitkin, Colo., 1910-1913.
Cimarron Creek at Cimarron, Colo., 1903-1905.
Crystal Creek near Maher, Colo., 1917~
North Fork of Gunnison River near Hotchkiss, Colo., 1903-1906.
Surface Creek at Cedaredge, Colo., 1917—
Leroux Creek nedr Lazear, Colo., 1917-
Sapinero Creek at Sapinero, Colo., 1911-1914.
Uncompahgre River near Colona, Colo., 1903-1906.
TUncompahgre River at Quray, Colo., 1908; 1911~ ~
Uncompahgre River below Ouray, Colo., 1913~
Uncompahgre River near Colona, Colo., 1917~
Uncompahgre River near Fort Crawford, Colo., 1910-11.
Uncompahgre River at Fort Crawford, Colo., 1895-1899; 1908-1910.
TUncompahgre River at Montrose, Colo., 1900; 1903~
TUncompahgre River near Delta, Colo., 1903~ ®
Canyon Creek at Ouray, Colo., 1911-1915.
Dolores River at Rico, Colo., 1914.
Dolores River at Dolores, Colo., 1895-1903; 1910-1912.
Rico Mining Co.’s tailrace a,t Rico, Colo., 1914. .
San Miguel River near Fall Creek, 0010 1895-1899; 1910.
San Miguel River at Placerville, Colo., 1910-1912.
Mill Cre¢k near Moab, Utah, 1914
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Black Fork tributaries—Continued.
Fremont River near Thurber, Utah, 1909-1912. .
Muddy Creek near Emery, Utah, 1909-1914.
Muddy Creek (lower station) near Emery, Utah, 1911-1914.
Ivie Creek near Emery, Utah, 1911-12.
Escalante Creek (head of Escalante River) near Escalante, Utah, 1909-1913.
San Juan River at Pagosa Springs, Colo., 1911-1914. .
San Juan River at Arboles, Colo., 1895-1899; 1910-1914.
San Juan River at Turley, N. Mex., 1907-8.
San Juan River at Blanco, N. Mex., 1908-1910.
San Juan River near Bloomfield, N. Mex., 1909-1911.
San Juan River at Farmington, N. Mex., 1904-1906; 1912-1914,
San Juan River near Shiprock, N. Mex., 1911,
San Juan River near Bluff, Utah, 1914~
Navajo River at Chromo, Colo., 1911-12.
Navajo River at Edith, Colo., 1912-1914.’
Piedra River at Piedra, Colo., 1911-12.
Piedra River at Arboles, Colo., 1895-1899; 1910-1914.
Los Pinos River near Ignacio, Colo., 1899-1903; 1910-1914.
Animas River at Silverton, Colo., 1908.
Animas River at Tacoma, Colo., 1908-9; 1911.
Animas River above Lightner Creek, at Durago, Colo., 1895-1905.
Animas River below Lightner Creek, at Durango, Colo., 1910-1914.
Animas River at Aztec, N. Mex., 1904; 1907-1914.
Animas River at Farmington, N. Mex., 1912-1914.
Animas River near Farmington, N. Mex., 1904-5.
Evaporation at Farmington, N. Mex., 1914-15.
Hermosa Creek near Hermosa, Colo., 1911-1914.
Florida River near Durango, Colo., 1899; 1901-1903; 1910-1912,
Aztec Light & Power Co.’s canal at Aztec, N. Mex., 1912-1914.
La Plata River at Hesperus, Colo., 1904-1906; 1910.
La Plata River at La Plata, N. Mex., 1905-1914,
Mancos River at Mancos, Colo., 1898-1901.
West Mancos River near Mancos, Colo., 1910-11.
Montezuma Creek, North Fork, at Monticello, Utah, 1914-1916.
Gordon canal near Monticello, Utah, 1914-1915.
Wood high-line canal near Monticello, Utah, 1914-1915.
North canal near Monticello, Utah, 1914-1915.
Middle canal near Monticello, Utah, 1914-1916.
South Fork of North Montezuma Creek near Monticello, Utah, 1914-1915.
Pioneer canal near Monticello, Utah, 1914-1915.
South canal near Monticello, Utah, 1914-1916.
Christensen canal near Monticello, Utah, 1915.
Spring (Vaga) Creek near Monticello, Utah, 1914-1916.
Davenport & Campbell canal near Monticello, Utah, 1914-1916.
Green canal near Monticello, Utah, 1914-1916.
Verdure (South Montezuma) Creek near Verdure, Utah, 1914-1915.
Little Colorado River at St. Johns, Ariz., 1906-1909.
Little Colorado River at Woodruff, Ariz., 1905-1908; 1915-
Little Colorado River at Holbrook, Ariz., 1905-1909.
Zuni River at Black Rock, N. Mex., 1903-1905; 1908~
Silver Creek at Snowflake, Ariz., 1906-1908; 1915-16.
Silver Creek at canyon station, near Snotflake, Ariz., 1906.
Woodruff ditch at Woodruff, Ariz., 1906.
Chevelon Fork near Winslow, Ariz., 1905-1908; 1915-
Clear Creek near Winslow, Ariz., 1906-1909. -



GAGING STATIONS. ‘ ; X1

Black Fork tributaries—Continued.
San Juan River tributaries—Continued.
Virgin River at Virgin, Utah, 1909-
Zion Creek near Springdale, Utah, 1913-14.
Ash Creek at Toquerville, Utah, 1915.
Leeds (Quail) Creek near Leeds, Utah, 1915-
Santa Clara Creek near Central, Utah, 1909~
Santa Clara Creek at Santa Clara, Utah, 1915.
Ranta Clara Creek near St. George, Utah, 1909-1913.
Town canal at Santa Clara, Utah, 1915,
8t. George and Santa Clara north canal at Santa Clara, Utah, 1915.
" Bt. George and Santa Clara south canal at Santa Clara, Utah, 1915.
Muddy River at Home ranch, near Moapa, Nev., 1913-
Muddy River above Indian reservation, near Moapa, Nev., 1914~
Muddy River at railroad pumping plant, near Moapa, Nev., 1914~
Muddy River at Weiser ranch, near Moapa, Nev., 1915
Muddy River near Moapa and Logan, Nev., 1904-1906; 1909-10; 1913-14.
Muddy River near St. Thomas, Nev., 1913-1916.
Williams River near Swansea, Ariz., 1910-1915,
Gila River near Cliff, N. Mex., 1914-1917.
Gila River near Silver City, N. Mex., 1912-1914.
Gila River near Gila, N. Mex., 1914,
Gila River near Redrock, N. Mex., 1908-1914.
Gila River near Duncan, Ariz., 1914-1915.
Gila River at Guthire, Ariz., 1910~
Gila River near Solomonville, Ariz., 1914~
Gila River at San Carlos, Ariz., 1910-11.
Gila River near San Carlos, Ariz., 1899-1905.
Gila River near dam site, near San Carlos, Ariz., 1914—
Gila River at Winkelman Ariz., 1917-
Gila River at Kelvin, Ariz., 1911—
Gila River near Florence, Ariz., 1914,
Gila River near Buttes, Ariz., 1889-90; 1895-1899,
Gila River near Sentinel, Ariz., 1913-
Gila River at Dome (Gila City), Ariz., 1903-1906.
Gila River at mouth, near Yuma, Ariz., 1903.
Sunset canal near Duncan, Ariz., 191415,
Cosper and Martin canal.near Duncan, Ariz., 1914-15.
Cosper and Windham canal near Duncan, Ariz., 1914-15.
Model canal near Duncan, Ariz., 1914-15.
Valley canal near Duncan, Ariz., 1914-15.
Black and McClesky canal at Duncan, Ariz., 1915.
Colomonero canal near Duncan, Ariz., 1914-15.
York canal at York, Ariz., 1914-15,
San Francisco River near Alma, N. Mex., 1904—1907 1909-1914,
San Francisco River at dam, above Cl].fton, Ariz., 1911,
San Francisco River at Clifwn, Ariz., 1910-
‘Whitewater Creek near Mogollon, N. Mex., 1909-1914.
Brown canal above wasteway, near Solomonville, Ariz., 1914-15,
Brown canal below wasteway, near Solomonville, Ariz., 1914-15,
Fourness canal near Solomonville, Ariz., 1914-15.
. San Jose canal near Solomonville, Ariz., 1914-15.
Michellena canal near Solomonville, Ariz., 1914-15.
Montezuma canal at Solomonville, Ariz., 1914-15.
Union canal near Solomonville, Ariz., 1914-15,
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Black Fork tributaries—Continued.
Gila River tributaries—Continued.

Graham canal near Safford, Ariz., 1914-15.
Oregon canal near Thatcher, Ariz., 1914-15.
Smithville canal near Thatcher, Ariz., 1914-15.
Bryce canal near Pima, Ariz., 1914-15.
Dodge canal at Pima, Ariz., 1914-15.
Nevada canal near Pima, Ariz., 1914-15,
Curtis canal near Fairview, Ariz., 1914-15.
Consolidated canal near Fairview, Ariz., 1914-15.
San Carlos River at San Carlos, Ariz., 1910-11;1914-15,

San Pedro River at Lewis Springs (Charleston), Ariz., 1904-1906; 1910-11.

San Pedro River at diversion dam, near Fairbank, Ariz., 1911-12
San Pedro River near Fairbank, Ariz., 1912—
San Pedro River near Dudleyville, Ariz., 1890.
Florence canal near Florence, Ariz., 1914-15,
0. T. canal Florence, Ariz., 1914-15.
Price and Powell ditch near Florence, Ariz., 1914-15,
Pierson-Nicholas canal near Florence, Ariz., 1914-15.
Queen Creek at Whitlow’s, near Superior, Ariz., 1896; 1915-
Santa Cruz River near Nogales, Ariz., 1907; 1909~
Santa Cruz River at Tucson, Ariz., 1905—

Rillito Creek near Tucson, Ariz., 1909
Black River (head of Salt River) near Fort Apache, Ariz., 1912~
Salt River near Roosevelt, Ariz., 1901-1907; 1912~ ‘

Salt River below mouth of Cherry Creek near Roosevelt, Ariz., 1906,

Salt River 50 miles above Phoenix, Ariz., 1890.

Salt River at Arizona dam, Ariz., 1888-1891.

Salt River at McDowell, Ariz., 1897-1910.
North Fork of White River at Whiteriver, Ariz., 1917-
White River at Fort Apache, Ariz., 1912—

East Fork of White River at Fort Apache, Ariz., 1912-
Tonto Creek near Roosevelt, Ariz., 1901-1904; 1913—
Verde River near Clarkdale, Ariz., 1915-
Verde River at Camp Verde, Ariz., 1912—
Verde River at Childs, near Camp Verde, Ariz., 1911~
Verde River near McDowell, Ariz., 1889; 1897-1899; 1901~
Beaver Creek at Camp Verde, Ariz:, 1912

Agua Fria River near Glendale, Ariz., 1910-

Hassayampa River near Wagoner (Walnut Grove), Ariz., 1912

Hassayampa River at Wickenburg, Ariz., 1910-1912,

Imperial canal 10 miles below Yuma, Ariz., 1903-1905.
Imperial canal (main) near Calexico, Calif., 1904-5.

Boundary canal near Calexico, Calif., 1905.

Wisteria canal near Calexico, Calif., 1905,

Holt canal at Calexico, Calif., 1904-5.

Hemlock canal at Calexico, Calif., 1904-5.

Alamo channel near Calexico, Calif., 1904.

Alamitos canal near Calexico, Calif., 1904-5.

Wh.ltewater Draw ! near Douglas, Ariz., 1911—

1Flows into Gulf of California in Mexico.
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PUBLICATIONS OF THE UNITED STATES GEOLOGICAL SURVEY.
. WATER-SUPPLY PAPERS.

Water-supply papers are distributed free by the Geological SBurvey as long as its stock lasts. An asterisk
(*) indicates that this stock has been exhausted. Many of the papers marked in this way may, how-
ever, be purchased (at price noted) from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C.
Omission of the price indicates that thereport is not obtainable from Government sources. Water-
supply papers are of octavo size.

*2. Irrigation near Phoenix, Ariz., by A. P. Davis. 1897. 98 pp., 31 pls. 15c.
Describes physiographic features, temperature, rainfall, stream flow, soils, and projected
irrigation works in Gila River basin; discusses briefly possible use of ground water for irriga-
tion and gives data concerning wells in Pinal and Maricopa counties, Chiefly of historic in-
terest, asindicated by the date of publication.
*33. Storage of water on Gila River, Arizona, by J. B. Lippincott. 1900. 98 pp.,
33 pls. 15c. | : '
Describes conditions existing in 1896-99, available water supply, silt,and reservoir sites
(Buttes, Riverside, San Carlos, and Queen Creck); contains section on cement, and treats of
irrigable land, distribution canals, and organization of irrigation. Interest chiefly historic.
*43, Conveyance of water in irrigation canals, flumes, and pipes, by Samuel Fortier.
1901. 86 pp., 15 pls. 15c.
Describes various types of canals for irrigation.

*44, Profiles of rivers in the United States, by Henry Gannett. 1901L. 100 pp.,
11 pls. 15c.
Giveselevations and distances along Colorado, Little Colorado, San Juan, Mancos, La Plata,
Animas, Los Pinos, Grand, Gunnison, Dolores, Uncompahgre, Lake ¥ork, Roaring Fork, and
Eaglerivers; also brief descriptions of several of the streams.
#57. Preliminary list of deep boringd in the United| States, Part I (Alabama-Mon-
tana), by N. H. Darton. 1902. 60 pp. b5c. '

#G1. Preliminary list of deep borings in the United States, Part II (Nebraska-
Wyoming), by N. H. Darton. 1902. 67 pp. | Sc. )

A second, revised, edition of Nos. 57 and 61 was published in 1905 as Water-Supply Paper 149

(q. v.). A ’

#73, Water storage on Salt River, Arizona, by A. P.| Davis. 1903. 54 pp., 25 pls.

, 20c. .
Discusses Verde and Balt River basins and McDowelland Salt River reservoirs.

74. Water resources of the State of Colorado, by A, L. Fellows. 1902, 151 pIS.,
14 pls. 25c. .
Discusses drainage and irrigation; gives records of stream flow,

93. Proceedings of first conference of engineers of the Reclamation Service, with
accompanying papers, compiled by F. H. Newell, chief engineer. 1904.
361 pp. 25¢.  Contains:

Investfations in Arizona, by A. P. Davis. Describes|the proposed storagereservoir on Salt
River at the mouth of Tonto Creek.

Salt River Valley Water Users’ Association, by B. A. Fowler. Contains Judge Kibbey’s
address presenting a plan for the organization of the owners of lands to be irrigated.

Topographic work in the Grand Canyon. of the G , by I. W. McConnell. Discusses
the proposed diversion of water from Gunnison River into Uneompahgre Valley.

The Colorado River, by J. B. Lippincott. .

Colarado River reclamation projects, by E. T. Perkins, Deseribes the site of the Yuma dam
and summarizes the advantages of the Yuma site.
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#103. A review of th;‘e laws forhidding pollutio;x of inland waters in the United States,
by E. B. Gmddl 1904. 120 pp. Superseded by 152.
Cites statntbry restrictions of water poltution in Colorado, Nevada, Utah, New Mexico, and
Wyomlng
. The underground waters of Gila Valley, Arizona, by W. T Lee. 1904. 71 pp.
b pls. 10c.

Presents information concerning the topographic features and surficial geology of the area
between The Buttes, 12 mileseast of Florence,and thejunction of the Gilaand Salt rivers; treats
of the source, amount, quality, and methods of securing the underfiow.

*#122. Relation of the law to underground waters, by D. W. Johnson. 1905. 55 pp.
5c. .
Citeslegislative acts relating to ground waters in Colorado, Nevada, New Mexjoco, Utah, and
‘Wyoming. )
136. Underground waters of Salt River valley, Arizona, by W. T. Lee. 1905. 196
Pp., 23 pls, 25c.

Deseribes the physlograi:ohy and geology of the Mesa and Phoenix regions, gives many wall
records, and discusses the amount and chemical charseter of the ground waters, duty of water
and cost of pumping.

147. Destructive floods in the United States in 1904, by E. C. Murphy and others.
1905. 206 pp., 18 pls. 15c. Contains:

Troxton Canyon flood, Arizons, by E. C. Murphy. Globe flood, Arizona, by O. T. Reedy.
La Plata River flood, Colorado, from report of Theo. Tobish. -

*149. Preliminary list of deep borings in the United States, second edluon, with
additions, by N. H. Darton. 1905. 175 pp. 10c.

Gives by States (and within the States by counties) location, depth, diameter, yield, height
of water, and other valuableinformation concerning wells 400 feet of moreln depth; includes all
wellslisted in Water-Supply Papers 57 and 61; mentions also prindpal publications relating to
deep borings.

*¥152. A review of the laws forbidding pollution of inland waters in the United States
(second edition), by E. B. Goodell. 1905. 149 pp. 10c:

Cites statutory restnctiozns of water pollutien in Colorado, Nevada Utah, New Mexico, and
Wyoming.

#162. Destructive floods in the United States in 1905, with a discussion of flgod dis-
charge and frequency and an index to flood hterature, by E. C. Murphy and
others. 1906. 105 pp., 4 pls. 1bc.

Contains accounts of floods on Colorado, Green, Grand, Gunnison, 8an Juan, Little Colorado,
Gila, San Francisco, Verde, San Pedro, and Salt rivers, and of the fiow of the Colorado into
Salton Sink; gives index to literature on fioods on. American streams.

274. Some stream waters of the western United States, with chapters on sediment
carried by the Rio Grande and the industrial application of water analyses,
by Herman Stabler. 1911, 188 pp. 15c.

Describes collection of samples, plan of analytical work, and methods of analysis; discusses
soap-consuming power of waters, water softening, boiler waters, and water for irrigation; gives

results of analysis of waters of Colorado, Green, Grand, Gunnison, Animas, Little Colorado,
Gila, San Francisco, Salt, and Verde rivers:

#3920, Geology and water resources of the Sulphur Spring Valley, Arizona, by O. E.
Meinzer and F. C. Kelton, with a section on agriculture, by R. H. Forbes.
1913. 231 pp., 15 pls. 45c. -

Describes the physiography and drainage of the region, geelogic formations, and geologie
history; discusses the seasonal and geographic distribution of rainfall, the eccurrence and level
of ground waters, the flowing and nonflowing wells, the guality of ground waters, the effect of
alkali on plant life.and on waters for irrigation, the relation of zones for vegetstion to water
supply and geographic controls, and the plants used for pumping water; treats also of the early

* lustory of agriculture and agrieultural methods. .



875. Contributions to the hydrology of the United S

PUBLICATIONS.

tabulated by F. W, Clarke, chief chemist.

Contains analyses of spring and well waters from
waters from Dunton, Colo., and Tombstone, Ariz.

5 pls. 15c.

Describes an area in Clark, Lincoln, White Pine,
gtreams tributary to Colorado River and in part by st
Discusses stream, lake, and wind topography; vegetati
rainfall; water in bedrock and unconsolidated sediment
waters, and character and distribution of springs; ‘also
and for irrigation, and gives analyses. Contains details|
and Virgin river basins and the Great Basin. Gives inf
on routes of travel.

hydraulic engineer. 1916. 181 pp., 9 pls. 1
() Ground water in Paradise Valley, Ariz., by O. ]
pls. 3-5. Describes an area north of Phoenix, in Marid

tains on the west and McDowell Mountains on the east],

upland, but on the south opening into the Salt River V.
and drainage, soil and vegetation, climate, occurrence,

XViI

364. Water analyses from the laboratory of the United States Geological Survey,

914. 40 pp. Sc.

lorado and New Mexico and of mine

365. Ground water in southeastern Nevada, by Everett Carpenter 1915. 86 pp.,

d Nye counties, drained in part by

ms discharging into the Great Basin.
n, crops, and industrial development;
s; source and permanence of artesian
he quality of waters for domestic use
of water supply by areas in Las Vegas
ormation in regard to watering places

thtes, 1915; N, C. Grover, chief

5¢. Contains:

£. Meinzer and A. J. Ellis, pp. 51-75,
opa County, between Phoenix Moun-
terminated on the north by a rocky
alley. Discusses briefly physiography

source, and disposal of ground water,

artesian prospects, quality of water, wells, and irrigation|

380. The Navajo country—a geographic and hydrographic reconnaissance of parts
of Arizona, New Mexico, and Utah, by Herbert E. Gregory. 1916. 219

Pp., 29 pls. 80c.
‘Contains a historical sketch of the Navajo country, and discusses geographic provinces,
climate, soil, stream flow, the utilization of the streams, {he source of the ground water, springs,

wells, and artesian areas; gives a table of geographic names and a bibliography of books, and
phamphlets examined in connection with the study.

395. Colorado River and its utilization, by E. C. La
50c.

Assembles the principal facts relating to the water res
of the ““possibility of controlling the flow of the whole rf
order to avoid further danger from overflow to the Salton
able use the enormous quantity of water which now flow;
Gulf of California in the form of floods.”

Rue. 1916. 231 pp., 25 pls.

sources and givesthe result of a study
ver by means of storage reservoirs in
Sink and to render available for profit-
s unused and largely unusuable to the

96. Profile surveys in the Colorado River basin in Wyoming, Utah, Colorado, and
New Mexico, prepared under the divection of W. H, Herron, acting chief
geographer, 1917. 6 pp., 43 pls. 50c.

Consists chiefly of maps showing outlines of river

and shoals, and existing dams. The streams to which
in Water—Supply Paper 395.

*425. Contnbutlons to the hydrology of the United States, 1917; N. C. Grover, chief

hydraulic engineer. Contains:

%(g) Ground water in San Simon Valley, Arizona and |New Mexico, by A. T. Schwennesen,
with a section on agriculture, by R. H. Forbes, pp. 1-35, pls. 1-3. 1017,

, islands, position of rapids, falls,
o surveys relate are fully described

ANNUAL REPORTS.

Each of the papers contained in the annual reports was also issued| in separate form.

Annual reports are distributed free by the Geological Survey as long as its stock lasts. An asterisk (%)
indicates that this stock has been exhausted. Many of the papers so marked, however, may be pur-
chased from the SUPERINTENDENT oF DOCUMENTS, WASHINGTON, D. C.

*Ninth annual Report of the United States Geological Survey, 1887-88, J. W. Powell,
Director. 1889. xiii, 717 pp.,88pls. $2. Contains:
*0n the geology and physiography of a portion of northwestern Colorado and adjacent parts

of Utah and Wyoming, by C. A. White, pp. 677-712, pl. 8. Describes the canyons of Green,
Yampa, Snake, and White rivers.
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*Tenth Annual Report of the United States Geological Survey, 1888-89, J. W. Powell,
Director. 1890. 2parts. *Pt. II—Irrigation, viii, 123 pp. 3bc.

Makes 8 preliminary report on the organization and prosecution of the survey of the arid
lands for purposes of irrigation; includes an account of the methods of topographic and hydraulic
work, the segregation work on reservoir sites and irrigable lands, field and office methods, and
brief descriptions of the topography of some of the river basins.

Eleventh Annual Report of the United States Geological Survey, 1889-90. J. W.
Powell, Director. 1981. 2 parts. Pt. IT—Irrigation, xiv, 395 pp., 30 pls.,
and maps. $1.25. Contains:

*Hydrography, pp. 1-110. Discusses scope of work, methods of stream measurement, rain-
fall, and evaporation, and describes the more important streams.

*Engineering, pp. 111-200. Defines the scope of the work and gives an account of the sur-
veys in the Sun River basin and in the Arkansas, Rio Grande, California, Lahontan, Utah,
and 8nake River divisions. .

*The arid lands, pp. 201-289. Includes statement of the Director to the House Committee
on Irrigation, extracts from the constitutions of Sthtes relating to irrigation, and a report on
artesian irrigation on the Great Plains, including a discussion of the general considerations
affecting artesian water supply, the economic limit to the utilization of artesian water for irri-
gation, irrigation by artesian wells in various countries, and the geologic conditions and sta-
tistics of artesian wells on the Great Plains.

*Topography, pp. 291-343. Comprises reports of the topographic surveys in California,
Nevada, Colorado, Idaho, Montana, and New Mexico, and a report on reservoir sites.

*Irrigation literature, pp. 345-388. Gives a lst of books and pamphlets on irrigatiom and
allied subjects, mainiy contained in the library of the United Staies Geological Survey."

*Twelfth Annual Report of the United States Geological Survey, 1890-91, J. W.
Powell, Director. 1891. 2 parts. Pt. II—Irrigation, xviii, 576 pp., 93 pls.
$2. Contains: ’

*Hydrography of the arid regions, by F. H. Newell, pp. 213-361, pls, 58-106. Discusses the
available water supply of the arid regions, the duty of water, flood waters, relation of rainfall
to river flow; classifies the drainage basins; and describes the rivers of the Missouri, Arkansas,
Rio Grande, Colorado, S8acramento, and San Joaquin basins, and the principal streams of the
Great Basin in Nevada and Utah and the Snake River drainage.

Sixteenth Annual Report of the United States Geological Survey, 1894-95, Charles
D. Walcott, Director. 1896, (Pts. II, ITI, and IV, 1895.) 4 parts. *Pt.
II, Papers of an economic character, xix, 598 pp., 43 pls. $1.25. Contains:

The public lands and their water supply, by F. H. Newell, pp. 457-533, pls. 35-39. Describes
general character of the public lands, the lands disposed of (railroad, grant, and swamp lands,
and private miscellaneous entries), lands reserved (Indian, forest, and military reservations),

- the vacant.lands, and the rate of disposal of vacant lands; discusses the streams, wells, and
reservoirs as sources of water supply; gives details for each State.

Eighteenth Annual Report of the United States Geological Survey, 1896-97, Charles
D. Walcott, Director. 1897. (Pts. II and III, 1898.) 5 parts in 6 vols.
*Pt. IV, Hydrography, x, 756 pp., 102 pls. $1.75. Contains:

*Reservoirs for irrigation, by J. D. Schuyler, pp. 617-740, pls. 48-102. Describes the Agua
Fria dam, Arizona, and reservoir projects on Rio Verde, Salt River, Queen Creek, Hassayampa
River, and Little Colorado River, Arizons, and in the Tonto basin; gives tables of reservoir
capacities and areas,

Twentieth Annual Report of the United States Geological Survey, 1898-99, Charles
D. Walcott, Director. 1899. (Pts. II, ITI, IV, V, and VII, 1900.) 7 parts
in 8 vols. and separate case for maps with Pt. V. *Pt. V, Forest reserves,
xix, 498 pp., 159 pls., 8 maps in separate case. $2.80. Contains:

*White River Platean timber land reserve, by G. B. Sudworth, pp. 117-179, pls. 46-58. Battle-

ment Mesa forest reserve, by G. B. Sudworth, pp. 181-243, pls. 58-75. Describes briefly the
streams and lakes in the reserves.
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PROFESSIONAL PAPERS.

Professional papers are distributed free by the Geological Survey as long as its stock lasts. An asterisk
(*) indieates that this stock has been exhausted. Many of the papers marked with an asterisk may,
however, be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D, C. Pml'essional
papers are of quarto size.

*56. Geography and geology of a pormon of southwestern Wyoming, with special
reference to coal and oil, by A. C. Veatch. 1907. 178 pp., 26 pls. 60c.
Covers the southwest corner of Wyoming and a small adjacent portion of Utah. Gives a
detailed description of the geology and a brief discussion of the water-bearing formations.
Includes a geologic map with structure contours. '

BULLETINS.

An asterisk (¥) indicates that the Geological Survey’s stock of the paper is exhausted. Many of the papers
, S0 marked may be purchased from the SUPERINTENDENT OF DOCUMENTS, ‘WaSHINGTON, D.C. Bulletins
are of octavo size.

*264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C.
Veatch. 1905. 106 pp. 10c.
Discusses the importance of accurate well records to the driller, to owners of oil, gas, and

water wells, and to geologists; describes the general methods of work; gives tabulated record
of well in Bweetwater County, Wyo.

*298. Record of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanford.
1906. 299 pp. 25c.

Gives an account of progress in the collection of well records and samples; contains tabu-
lated records of wells in Arizona, California, Colorado, New Mexico, Utah, and Wyoming and
detailed record of well near Phoenix, Maricopa County, Ariz. The well of which a detailed
section is given was selected because it affords valuable stratigraphie information.

*350. Geology of the Rangely oil district, Rio Blanco County, Colo., with a section
on the water supply, by H. S. Gale. 1908. 61 pp., 4 pls. 20c.

Discusses White River and its tributaries as sources of water supply and the possibility
of obtaining artesian flows; treats of the quality of the water of White Riverand givesanalyses.

*352. Geologic reconnaissance of a part of western Arizona, by W. T. Lee, with notes
on the igneous rocks of western Anzona,, by Albert Johannsen. 1908. 99 pp.,
11 pls. 25c. .

Describes the geography and geology and contains a geologic sketch map of western Arizona
north of longitude 33° 30’, including the valley of Colorado River and Hualpai, Big Sandy,
Detrital-Sacramento, Williams, and McMullen valleys. Contains a seetion on water supplies,
which includes well data and discussion of ground-water prospects.

#531. Contributions to ecenomic geology, 1911, Part II, Mineral fuels; M. R. Camp-
bell, geologist in charge. 1913. 361 pp., 24 pls. 4bc.

TIssued also in separate chapters. The following papers contain information on ground water:

*(¢) Geology and petrolsum resources of the De Beque oil fisld, Colo., E. G. Woodruff (pp.
54-68, P1. VI). Coniainsa description of the geology and a geologic map of a Square area covering
Tps. 7 and 8 8., Rs. 97 and 98 W., in the vicinity of De Beque in Mesa and Garfield counties.
Includes a brief statement on artesian water in the area (p. 61).

#541. Contributions to economic geology, 1912, Part II, Mineral fuels; M. R. Camp-
bell, geologist in’ charge. 1914. 532 pp., 29 pls. 50c.
Issued also in separate chapiers. The following paper contains information on ground water:
* (d) Oil and gas near Green River, Grand County, Utah, by C. T. Lupton (pp. 115-133, P,
VI). Describes the geology and contains a geologic map of an area of about 300 square miles
southeast of the town of Green River. Containg meager data in regard to wells, water supplies,
and artesian conditions (pp. 117-123).

*543. Geology and geography of a portion of Lincoln County, Wyo., by A. R. Schultz.
1914. 141 pp., 11 pls. 50c.

Describes the geology and contains a geologic map of an area in the central part of Lincoln
County, between Green River and the Salt River Range (Tps. 22-3¢ N., Rs. 113-117 W.)
Includes a brlef discussion of ground water and artesian prospects (pp. 134, 135).
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628. Geology and and coal resources of Castle Valley, in Carbon, Emery, and Sevier
counties, Utah, by C. T. Lupton. 1916. 88 pp., 12 pls. 20c.

Describes the geology and contains a geologic map of an area lying between the Wasatch
Plateau and the San Rafael Swell, in east-central Utah, and extending from the vicinity of
Mounds, on the Denver & Rio Grande Railroad, southwestward about 80 miles. Describes
the drainage and water resources, including the prospects of finding water in the Dakota sand-
stone and underlying McElmo formation.

GEOLOGIC FOLIOS,

Under the plan adopted for the preparation of a geologic map of the United States
the entire area is divided into small quadrangles, bounded by certain meridians and
parallels, and these quadrangles, which number several thousand, are separately
surveyed and mapped.! The unit of survey is also the unit of publication, and the
maps and description of each quadrangle are issued in the form of a folio. When all
the folios are completed they will constitute the Geologic Atlas of the United States.

A folio is designated by the name of the principal town or of a prominent natural
feature within the quadrangle. Each folio includes maps showing the topography,
geology, underground structure, and mineral deposits of the area mapped and several
pages of descriptive text. The text explains the maps and describes the topographic
and geologic features of the country and its mineral products. The topographic map
shows roads, railroads, waterways, and, by contour lines, the shapes of the hills and
valleys and the height above sea level of all points in the quadrangle. The areal-
geology map shows the distribution of the various rocks at the surface. The structural-
geology map shows the relations of the rocks to one another underground. The
economic-geology map indicates the location of mineral deposits that are commercially
valuable. The artesian-water map shows the depth to underground-water horizons.
Economic-geology and artesian-water maps are included in folois if the conditions in
the areas mapped warrant their publication. The folios are of special interest to
students of geography and geology and are valuable as guides in the development
and utilization of mineral resources.

The folios numbered from 1 to 163, inclusive, are published in only one form (18
by 22 inches), called the library edition. Some of the folios that bear numbers higher
than 163 are published also in an octavo edition (6 by 9 inches). Owing to a fire in
the Geological Survey building May 18, 1913, the stock of geologic folios was more
or less damaged by fire and water, but 80 or 90 per cent of the folios are usable. They
will be sold at the uniform price of 5 cents each, with no reduction for wholesale
orders. This rate applies to folios in stock from 1 to 184, inclusive (except reprints),
also the library edition of folio 186. The library edition of folios 185, 187, and
higher numbers sells for 25 cents a copy, except that some folios which contain an
unusually large amount of matter sell at higher prices. The octavo edition of folio 185
and higher numbers sellg for 50 cents a copy, except folio 193, which sells for 75 cents
acopy. A discount of 40 per cent is allowed on an order for geologic folios amounting
to $5 at the retail price—that is, 20 of the 25-cent folios (or their equivalent in higher
priced folios) will be sold for $3. The discount is allowed on an order for folios alone,
either of one kind or in any assortment, or for folios together with topographic maps
but no discount is allowed on the damaged folios sold at 5 cents each.

All the folios contain descriptions of the drainage of the quadrangles. The folios
in the following list contain also brief discussions of the underground waters in con-
nection with the economic resources of the areas and more or less information con-
cerning the utilization of the water resources.

1Index maps showing areas in the Colorado River Dbasin covered by topographic maps and by geologic
folios will be mailed on receipt of request addressed to the Director, U. 8. Geological Survey, Washington,
D.C.
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*111. Globe, Arizona.

112. Bisbee, Arizona. 25c. Reprinted in 1914.
*120. Silverton, Colorado.
#129. Clifton, Arizona.

" Gives analyses of spring water from San Francisco River.

*130. Rico, Colorado.
*153. Ouray, Colorado.
Describes theriver watersused forirrigation, the underground waters, and the thermalsprings,
gives analyses of water from Hot Spring at Ouray.
171, Engineer Mountain, Colorado. 5&c.
199. Silver City, New Mexico. 25c.

¢The Continental Divide passes through the quadrangle from its sounthwest fo its northeast
corner. All northerly drainage reaches Gila River and ultimately the Gulf of California and
the Pacific Ocean. All southerly drainage flows toward the Rio Grande,” but is lost in the
sands of a desert region. The underground-water resources are discussed by N. H. Darton.
The discussion of the surface waters isrestricted to Mimbres River, one of the southward-flowing
streams.

MISCELLANEOUS REPORTS.

Other Federal bureaus and State and other organizations have from
time to time published reports relating to water resources of various
sections of the country. Notable among those pertaining to the
Colorado River basin are the reports of the State engineers of Colo-
rado, Nevada, New Mexico, and Wyoming, and the annual reports
of the United States Reclamation Service. The following reports
deserve special mention.

Canyons of the Colorado, by J. W. Powell. 1895. A popular, revised, and enlarged
edition of his original journal of exploration, which appeared as part of a report entitled
‘‘Exploration of the Colorado River of the West and its tributaries, explored in 1869,
1870, 1871, and 1872,” published by the Smithsonian Institution in 1875.

A canyon voyage; the narrative of the second Powell expedition down the Green-
Colorado River from Wyoming, and the explorations on land, in the years 1871-72, by
Frederick S. Dellenbaugh, artist and assistant topographer of the expedition. 1908.

Preliminary examination of reservoir sites in Wyoming and Colorado; letter from
the Secretary of War transmitting a letter from the chief of engineets, together with a
report of Capt. Chittenden. 55th Cong., 2d sess., House Doc. 141. 1898,

Irrigation pumping in Nevada, etc., by Charles A. Norcross: Nevada bureau of
industry, agriculture, and irrigation Bull. 8, 1913.

Report of irrigation investigations in Utah under the direction of Elwood Mead:
TU. 8. Dept. Agr. Office Exper. Sta., Bull. 124, 1903.

Irrigation in Utah, Utah Irrigation Commission, 1894.

Irrigation and agricultural practice in Arizona, by R. H. Forbes: Univ. Arizona
Agr. Exper. Sta. Bull. 63, 1911,

Ground-water supply and irrigation in Rillito Valley, Anzona Univ. Arizona,
College of Agriculture, Exper. Sta., Bull. 64, 1910.

0il engines for pump irrigation and the cost of pumpmg, by G. E. P. Smith: Univ.
Arizona Agr. Exper. Sta. Bull. 74, 1915,

The lower Colorado River and the Salton Basin, by C. E. Grunsky: Am. Soc. Civil
Eng. Trans., vol. 59, pp. 1-51; discussion, pp. 52-62, December, 1907.

Irrigation and River control in the Colorado River delta, by H. T. Cory: Am. Soc.
Civil Eng. Trans., vol. 76, pp. 1204-1453; discussion, pp. 1454-1571, December, 1913,



GEOLOGICAL SURVEY HYDROLOGIC REPORTS OF GENERAL

INTEREST.

The following list comprises reports not readily classifiable by
drainage basins and covering a wide range of hydrologic investi-

gations:

*1.

*3.

*14.

*22.

*41.

*42.

*43.

*56.

*64.

*67.

WATER-SUPPLY PAPERS.

Pumping water for irrigation, by H. M. Wilson. 1896. 57 pp., 9 pls.
Describes pumps and motive powers, windmills, water wheels, and various kinds of engines,
also storage reservoirs to retain pumped water until needed for irrigation.

Sewage irrigation, by G. W. Rafter. 1897. 100 pp., 4 pls. (See Water-Supply
Paper 22.) 10c.
Discusses methods of sewage disposal by intermittent filtration and by irrigation; describes

utilization of sewage in Germany, England, and France, and sewage purification in the United
States.

. Windmills for irrigation, by E. C. Murphy. 1897. 49 pp., 8 pls. 10c.

Gives results of experimental tests of windmills during the summer of 1896 in the vicinity ot
Garden City, Kans.; describesinstruments and methods and draws conclusions.
New tests of certain pumps and water lifts used in irrigation, by O. P. Hood.
1898. 91 pp., 1pl.
Discusses efficiency of pumps and water lifts of various types.

. Experiments with windmills, by T. O. Perry. 1839. 97 pp., 12 pls. 15c.

Tncludes tables and deseriptions of wind wheels, compares wheels of several types, and dis-
cusses results.
Sewage irrigation, Part IT, by G. W. Rafter. 1899. 100 pp., 7 pls. 15c.
Glvesrésumsé of Water-Supply Paper 3; discusses pollution of certain streams, experiments on
purification of factory wastes in Massachusetts, value of commercial fertilizers, and describes
American sewage-disposal plants by States; contains bibliography of publications relating to
sewage utilization and disposal.
The windmill; its efficiency and economic use, Part I, by C. E. Murphy. 1901.
72 pp., 14 pls. 5c. )
The windmill; its efficiency and economic use, Part II, by E. C. Murphy. 1901.
75 pp., 2 pls. 10c.
Nos. 41 and 42 give details of results of experimental tests with windmills of various types.
Conveyance of water in irrigation canals, flumes, and pipes, by Samuel Fortier.
1901. 86 pp., 15 pls. 15c.
Methods of stream measurement. 1901. 51 pp., 12 pls. 15c.
Describes the methods used by the Survey in 1901-2. See also Nos. 64, 94, and 95.

Accuracy of stream measurements, by E. C. Murphy. 1902. 99 pp., 4 pls.
(See No. 95.) 10c.

Describes methods of measuring velocity of water and of measuring and computing stregm
flow and compares results obtained with the different instruments and methods; deseribes
also experiments and results at the Cornell University hydraulic laboratory. A second, en-
larged, edition published as Water-Supply Paper 95.

The motions of underground waters, by C. 8. Slichter. 1902. 106 pp., 8 pls.
15¢.

Discusses origin, depth, and amount of ground waters; permeability of rocks and porosity of
soils; eauses, rates, and 1aws of motions of ground water; surface and deep zones of flow, and
recovery of waters by open wellsand artesion and deep wells; treats of the shapeand positionof .
the water table; gives simple methods of measuring yield of fiowing wells; describes artesian
wells at Savannsah, Ga.

XXI11
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72. Sewage pollution in the metropolitan area near New York City and its effect
on inland water resources, by M. O. Leighton. 1902. 75 pp., 8 ple. 10c.
Defines “normal” and ““polluted” waters and discusses the damageresulting from pollution.

*80. The relation of rainfall to run-off, by G. W. Rafter. 1903.. 104 pp. 10c.

Treats of measurements of rainfalland laws and measurements of stream flow; gives rainfall
run-off, and evaporation formulas; discusses effects of forests on rainfall and run-off,

87. Irrigation in India (second edition), by H. M. Wilson. 1903. 238 pp., 27 pls.
25c¢. .
First edition was published in Part II of the Twelfth Annual Report.

93. Proceedings of first conference of engineers of the Reclamation Service, with
accompanying papers, compiled by F. H. Newell, chief engineer. 1904,
361 pp.- 25c. [Requests for this report should be addressed to the U. 8.
Reclamation Service.] *

Containsthefsllowing papers of more or less generalinterest:

Limits of an irrigation project, by D. W. Ross.

Relation of Federal and Statelaws to irrigation, by Morris Bien.
Electrical transmission of power for pumping, by H. A. Storrs.

Correct design and stability of high masonry dams, by Geo. Y. Wisner.
Irrigation surveys and the use of the planetable, by J. B, Lippincott.
The use of alkaline waters for irrigation, by Thomas H. Means.

*94, Hydrographic manual of the United States Geological Survey, prepared by
E. C. Murphy, J. C. Hoyt, and G. B. Hollister. 1904. 76 pp., 3 pls. 10c.

Givesinstruction for field and office workrelatingto measurements of stream flow by current
meters. Seealso No. 95.

*95. Accuracy of stream measurements (second, enlarged, edition), by E. C. Murphy.
1904. 169 pp., 6 pls.

Describes methods of measuring and computing stream flow and compares results derived
from different instruments and methods. Seealso No. 94.

*103. A review of the laws forbidding pollution of inland waters in the United States,
by E. B. Goodell. 1904. 120 pp. (See No. 152.)

Explains the legal principles under which antipollution statutes become operative, quotes
court decisions to show authority for various deductions, and classifies according to scope the
statutesenacted in the different States.

#110. Contributions to the hydrology of eastern United States, 1904; M. L. Fuller,
geologist in charge. 1905. 211 pp., 5 pls. 10c. '

Contains the following reports of general interest. Thescope of each paper is indicated by
itstitle,

Description of underflow meter used in measuring the velocity and direction of underground
water, by Charles 8. Slichter.

The California or “stovepipe’” method of wellconstruction, by Charles 8. Slichter.

Approximate methods of measuring the yield of flowing wells, by Charles 8. Slichter.

Corrections necessary in accurate determinations of flow from vertical wellcasings, from notes
furnished by A. N, Talbot.

Experiment relating to problems of wellcontamination at Quitman, Ga., by S. W, McCallie,

113, The disposal of strawboard and oil-well wastes, by R. L. Sackett and Isaiah
Bowman. 1905. 52 pp., 4 pls. bc.

The first paper discusses the pollution of sireams by sewage and by trade wastes, describes
the manufacture of strawboard, and gives results of various experiments in disposing of the
waste. Thesecond paper describes briefly the topography, drainage, and geology of the region
about Marion, Ind., and the contamination of rock wellsand of streams by waste oil and brine.

*#114. Underground waters of eastern United States: M. L. Fuller, geologist in charge.

1905. 285 pp., 18 pls. 25c¢.

Containsreport on “ Gcourrence of underground waters,” by M. L. Faller, discussing sonroces,
amounts, and temperature of waters, permeability and storage capacity of rocks, water-bearing
formations, recovery of water by springs, wells, and pumps, essential conditions of artesian
flows, and general conditions affecting underground waters in eastern United States.
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119. Index to the hydrographic progress reports of the United States Geological
Survey. 1888 to 1903, by J. C. Hoyt and B. D. Wood. 1905. 253 pp. 15c.

" 120. Bibliographic review and index of papers relating to underground waters pub-
lished by the United States Geological Survey, 1879-1904, by M. L. Fuller.
1905. 128 pp. 10c.

*122. Relation of the law to underground waters, by D. W. Johnson. 1905. 55 pp. 5c.

Defines and classifies underground waters, gives common-law rules relating to their use, and
cites Statelegislative acts affecting them.

140. Field measurements of the rate of movement of underground waters, by C. S.
Slichter. 1905. 122 pp., 15 pls. 1bc.

Discusses the capacity ofsand to transmit water, describes measurements of underflow in Rio
Hondo, San Gabriel, and Mohave River valleys, Calif., and on Long Island, N. Y.; givesresults
oftests of wells and pumping plants, and describes stovepipe method of well construction.

143. Experiments on steel-concrete pipes on a working scale, by J. H. Quinton.
1905. 61 pp., 4 pls. 5c.
Scope indicated by title.

145. Contributions to the hydrology of eastern United States, 1905; M. L. Fuller,
geologist in charge. 1905. 220 pp., 6 pls. 10c.
Contains briefreports of generalinterest as follows:
Drainage of ponds into drill wells, by Robert E. Horton. Discusses efficiency, cost, and
capacity of drainage wells, and gives statistics of such wellsin southern Michigan.
Construction ofso-called fountain and geyser springs, by Myron L. Fuller.
A convenient gage for determining low artesian heads, by Myron L. Fuller.

146. Proceedings of second conference of engineers of the Reclamation Service, with
accompanying papers, compiled by F. H. Newell, Chief Engineer. 1905.
267 pp. 15c. [Requests for this report should be addressed to the Reclama-
tion Service.] ,

Contains brief account of the organization of the hydrographic [water-resources] branch and
the Reclamation Service, reports of conferences and committees, circulars of instruction, and
many briefreports on subjects closely related to reclamation, and a bibliography of technieal
papers by members of the service. Of the papers read at the conference those listed below
(scopeindicated by title) are of more or less generalinterest:

Proposed State code of water laws, by Morris Bien.

Power engineering applied toirrigation problems, by O. H. Ensign.

TEstimates on tunneling in irrigation projects, by A. L. Fellows.

Collection ofstream-gaging data, by N. C. Grover.

Diamond-drill methods, by G. A. Hammond.

Mean-velocity and area curves, by F. W. Hanna.

Importance of general hydrographic data concerning basins of streams gaged, by H. E.

Hortor.

Effect of aquatic vegetation ofstream flow, by R. E. Horton.

Sanitaryregulations governing construction camps, by M. O. Leighton.

Necessity of draining irrigated land, by Thos. H. Means.

Alkalisoils, by Thos. H. Means.

Cost ofstream-gaging work, by E. C. Murphy.

Equipment of a cable gaging station, by E. C. Murphy.

Silting of reservoirs, by W. M. Reed.

Farm-unitclassification, by D. W. Ross.

Cost of power for pumping irrigating water, by H. A. Storrs.

Records of flow at current-meter gaging stations during the frozen season, by F. H.

Tillinghast.

147. Destructive floods in the United States in 1904, by E. C. Murphy and others.
1905. 206 pp., 18 pls. 1bc.
Contains a briefaccount of ¢ A method of computing cross-section area of waterways,” includ-
ing formulas for maximum discharge and area of cross section.
*150, Weir experiments, coefficients, and formula, R. E. Horton. 1906. 189 pp.,
38 pls. (See Water-Supply Paper 200.) 15c.
Scope indicated by title. .



151.

*152.

*155.

*160.

*162.

*163.

*179.

*180.

*185.

*186.

*187.

*189.

" PUBLICATIONS. XXv

Field assay of water, by M. O. Leighton. 1905. 77 pp., 4 ple.

Discusses methods, instruments, and reagents used in determining turbidity, coldr, iron
chlorides, and hardness in connection with the studies of the quality of water in varioys parts
of the United States.

A review of the laws forbidding pollution of inland waters in the United States,
second edition, by E. B. Goodell. 1905. 149 pp. 10c.
Scope indicated by title.

N. Y., by A. C. Veatch. 190@ 83 pp., 9 pls. 25c.
Tncludes general discussion of fluctuations due to rainfall and evaporation, barametric
changes, temperature changes, changes in rivers, changes in lakelevel,tidal changes, eflects of
settlement irrigation, dams, underground water developments, and to indeterminate cguses.
Underground-water papers, 1906; M. L. Fuller, geologist in charge. 1906, 104
pp., 1 pl.
Gives account of work in 1905, lists publications relating to ground waters, and contajns the
following briefreports of generalinterest:
Significance of the term “artesian,” by Myron L. Fuller.
Represenfation of wells and springs on maps, by Myron L. Fuller.
Total amount of free water in the earth’s crust, by Myron L. Fuller,
Use of fluorescein in the study of underground waters, by R. B. Dole,
Problems of water contamination, by Isaiah Bowman,
Instances of improvement of water in wells, by Myron L. Fuller.

Destructive floods in the United States in 1905, with a discussion of flood dis-
charge and frequency and an index to flood literature, by E. C. Murpby and
others. 1906. 105 pp., 4 pls. 15c. i

Bibliegraphic review and index of underground-water literature publi in
the United States in 1905, by M. L. Fuller, F. G. Clapp, and B. L. Johnson,
1906. 130 pp. 15c.

Prevention of stream pollution by distillery refuse, based on investigatiqns at
Lynchburg, Ohio, by Herman Stabler. 1906. 34 pp., 1pl. 10c.

Describes grain distillation, treatment of slop, sources, character, and effects of efflugnts on
streams; discusses filtration, precipitation, fermentation, and evaporation methods of disposal
of wastes without pollution. '

Turbine water-wheel tests and power tables, by R. E. Horton. 1906. 134 pp.,
2 pls. 20c.

Investigations on the purification of Boston sewage, * * * with a history of
the sewage disposal problem, by C. E. A. Winslow and E. B. Phelps. [1906.
163 pp. 25c. . '

Discusses composition, disposal, purification and treatment of sewages and tendenciesinsew-
age-disposal practice in England, Germany, and the United States; describes character of crude
sewage at Boston, removal of suspended matter, treatment in septic tanks, and purification in
intermittent sand filtration and coarse material; gives bibliography.

Stream pollution by acid-iron wastes, a report based on investigations made
at Shelby, Ohio, by Herman Stabler. '1906. 36 pp., 1 pl.
Giveshistory of pollution by acid-iron wastes at Shelby, Ohio, and ofresultinglitigatign;dis-
cusses effect of acid-iron liquors on sewage purification processes, recovery of copperasfromacid
iron wastes, and other processes for removal of pickling liquor.
Determination of stream flow during the frozen season, by H. K. Barrowp and
R. E. Horton. 1907. 93 pp., 1 pl. 15c.
Scopeindicated by title.

The prevention of stream pollution by strawboard waste, by E. B. Phelps.
1906. 29 pp., 2 pls.
Describes manufacture of strawboard, present and proposed methoeds of disposal of waste

liquors,laboratory investigations of precipitation and sedimentation,and field studies of amount
and character of water used, raw materialand finished product, and mechanical filtration,

Fluctuations of the watér level in wells, with special reference to Long Illznd,
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*200.

*229.

236.

238.

*255.
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Pollution of Illinois and Mississippi rivers by Chicago sewage (a digest of the
testimony taken in the case of the State of Missouri v. the State of Illinois
and the Sanitary District of Chicago), by M. O. Le:ghton 1907. 369 pp.,
2 pls.

Scope indicated by amplification of title.

Weir experiments, coefficients, and formulas (revision of paper No. 150), by R. E.
Horton. 1907. 195 pp., 38 pls. 35c.

. The pollution of streams by sulphite-pulp waste, & study of possible remedies,

by E. B. Phelps. 1909. 37 pp., 1 pl' 10c.
Describes manufacture of sulphite pulp, the wasteliguors, and the experimenial workleading
to suggestions as to methods of preventing stream pollution.,

The disinfection of sewage and sewage filter effluents, with a chapter on the
putrescibility and stability of sewage efflents, by E. B. Phelps. 1909. 91
Pp., 1 pl. 15c. |

Scope indieated by title.

. Papers on the conservation of water resources. 1909. 96 pp., 2 pls. 15c.

Contains the following papers, whose scope is indicated by their titles: Distribution of
rainfall, by Henry Gannett; Floods, by M. O. Leighton; Developed water powers, compiled
under the direction of W. M. Steuart, with discussion by M. O. Leighton; Undeveloped water
powers, by M. O. Leighton; Irrigation, by F. H. Newell; Underground waters, by W. C.
Mendenhall; Denudation, by R. B. Dole and Herman Stabler; Control of catchment areas, by
H., N, Parker.

. The purification of some textile and other factory wastes by Herman Stabler

and G. H. Pratt. 1909. 76 pp. 10c.

Discusses weaste waters from wool scouring, bleaching and dyeing cotton yarn, bleaching
cotton piece goods, and manufacture of oleomargarine, fertilizer and glue.

The quality of surface waters in the United States: Part I. Analyses of waters
east of the one hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c.

Describes collection of samples, methods of examination, preparation of solutions, accuracy
ofestimates, and expression of analyticalresults.

The public utility of water powers and their governmental regulation, by René
Tavernier and M. O. Leighton. 1910. 161 pp. 15c.

Discusseshydraulic power andirrigation, French, Italian,and Swisslegislationrelative tothe
development of water powers, and laws proposed in the French Parliament; reviews work of
bureau of hydraulics and agricultural improvement of the French department of sgriculture
and gives résumé of Federal and State water-power legislation in the United States.

Underground waters for farm use, by M. L. Fuller. 1910. 58 pp., 17 pls. 15c.
Discusses rocks ag sources of water supply and the relative salety of supplies from different
materials; springs and their protecﬂon, open or dug and deep wells, their location, yield, rela~
tive cost, protection, and safety; advantages and disadvantages of cisterns and eombination
wells and cisterns.

Well-drilling methods, by Isaiah Bowman. 1911. 139 pp., 4 pls. 15c.
Discusses amount, distribution, and disposal of rainfall, water-bearing rocks, amount of under-
ground wster, artesian conditions, and oil and gas bearing formations; gives history of well
drilling in Asia, Europe, and the United States; describes in detail the various methods and the
machinery used; discusses loss of tools and geologic difficulties; contamination of well waters
and methods of prevention; tests of capacity and measurement of depth; and costs of sinking
wells.

Underground-water papers, 1910, by M. L. Fuller, F. G. Clapp, G. C. Matson
Samuel Sanford, and H. C. Wolff. 1911. 123 pp., 2 pls. 1bc.
Contains the following papers (scope indicated by titles) of general interest:
Drainsge by wells, by M, L. Fuller.
Freezing of wells and related phenomena, by M. L. Fuller.,
Pollution of underground waters in limestone, by G. C. Matson.
Protection of shallow wells in sandy deposits, by M. L. Fuller.
Magnetic wells, by M. L. Fuller.
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315 The purification of public water supplies, by G. A. Johnson. 1913. 84 pp.,
8 pls. 10c.

Discusses ground, lake, and river waters as public supplies, development of waterworks
systems in the United States, water consumption, and typhoid fever; describes methods of
filtration and sterilization of water and municipal water softening.

334, The Ohio Valley flood of March-April, 1913 (including comparisons with some
earlier floods), by A. H. Horton and H. J. Jackson. 1913. 96 pp., 22 pls.
20c.

Although relating specifically to floods in the Ohio Valley, this report discusses also the
causes of floods and the prevention of damage by floods.

337, The effects of ice on stream flow, by William Glenn Hoyt 1913. 77 pp.,
7?pls. 15c.

Discusses methods of measuring the winter flow of streams.

845. Contributions to the hydrology of the United States, 1914; N. C. Grover, chief
hydraulic-engineer. 1915. 225 pp., 17 pls. 30c. Contains:
#*(¢) A method of determining the daily discharge of rivers of variable slope, by M. R. Hall,
'W. E. Hall, and C. H. Pierce, pp. 53-65.
864. Water analyses from the laboratory of the United States Geological Survey,
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. b5c.
Contains analyses of waters from rivers, lakes, wells, and springs in various parts of the
United States, including analyses of the geyser water of Yellowstone Natiomal Park, hot
springs in Montana, brines from Death Valley, water from the Gulf of Mexico, and mine waters
from Tennesses, Michigan, Missourl and Oklashoma, Montanga, Colorado and Utah, Nevads
and Arizona, and California.
371. Equipment for current-meter gaging stations, by G. J. Lyon. 1915. 64 pp.,
37 pls. 20c.
Describes methods of installing automatic and other gages and of constructing gage well
shelters, and structures for making discharge measurements and artificial controls.
#375. Contributions to the hydrology of the United States, 1915; N. C. Grover, chief
hydraulic engineer. 1916. 181 pp., 9 pls. 15c.

Contains three papers presented at the conference of engineers of the water-resources branch
in December, 1914,

*(c) The relation of stream gaging to the science of hydraulics, by C. H. Pierce and R. W
Davenport, pp. 77-84.

(¢) A method of correcting river discharge for a changing stage, by B. E. Jones, pp. 117-130.

(f) Conditions requiring the use of automatic gages in obtaining records of stream flow,
C. H. Pierce, pp. 131-139,

*400. Contributions to the hydrology of the United States, 1916. N. C. Grover, chief
hydraulic engineer. 1917. 108 pp., 7 pls. —c. Contains:

(a) The people’s interest in water-power resources, by G. O. Smith, pp. 1-8.

*(¢) The measurement of silt-laden streams, by R. C. Pierce, pp. 30-51.
. (d) Accuracy of stream-flow data, by N. C. Grover and J. C. Hoyt, pp. 53-59.
416. The divining rod, a history of water witching, with a bibliography, by A.J. Ellis.
1917. 59 pp. 10c.

A brief paper published “merely to furnish a reply to the numerous inquiries that are con-
tinuously being received from all parts of the country’ as to the efficacy of the divining rod
for locating underground water.

*425. Contributions to the hydrology of the United States, 1917; N. C. Grover, chief
hydraulic engineer. 1918. Contains:
#*¢) Hydraulic conversion tables and convenient equivalents, pp. 71-94. 1017,

427. Bibliography and index of the publications of the United States Geological
Survey relating to ground water, by O. E. Meinzer. 1918. 169 pp., 1 pl.

Includes publications prepared, in whole or part, by the Geological Survey that treat any
phase of the subject of ground water or any subject directly applicable to ground water. Illus-
trated by map showing reports that cover specific areas more or less thoroughly.
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ANNUAL REPORTS.

*Fifth Annual Report of the United States Geological Survey, 1883-84, J. W. Powell,
Director. 1885. xxxvi, 469 pp., 58 pls. $2.25. Contains:

*The requisite and qualifying conditions of artesian wells, by T. C. Chamberlin, pp. 125-173
pl. 21. Scope indicated by title.

*Twelfth Annual Report of the United States Geological Survey, 1890-91,J. W. Powell,
Director. 1891. 2 parts. *Pt. II, Irrigation, xvii, 576 pp., 93 pls. $2.
Contains:

#Irrigation in India, by H. M. Wilson, pp. 363-561, pls. 107 to 146, See Water-Supply
Paper 87.

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W.
Powell; Director. 1892. (Pts. II and IIT,1893.) 3 parts. *Pt.IIL. TIrri-
gation, xi, 486 pp., 77 pls. $1.85. Contains:

*American irrigation engineering, by H. M. Wilson, pp. 101-349, pls. 111 to 146. Discusses
the economic aspects of irrigation, alkaline drainage, silt, and sedimentation; gives brief history
of legislation; describes perennial canals in Idaho-California, Wyoming, and Arizona; discusses
water storage at reservoirs of the California and other projects, subsurface sources of supply,
pumping and subirrigation.

Fourteenth Annual Report of the Unjted States Geological Survey, 1892-93, J. W.
Powell, Director. 1893. (Pt. II, 1894.) 2 parts. ¥Pt. II, Accompanying
papers, xx, 597 pp., 73 pls. $2.10. .Contains:

*The potable waters of eastern United States, by W. J. McGee, pp. 1-47. Discusses cistorn
water, stream waters, and ground waters, including mineral springs and artesian wells.

*Natural mineral waters of the United States, by A. C. Peale, pp. 49-88, pls. 3 and 4. Dis-
cusses the origin and flow of mineral springs, the source of mineralization, thermal springs, the
chemical composition and analyses of spring waters, geographic distribution, and the utilization
of mineral waters; gives a list of American mineral spring resorts; contains also some analyses.

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles
D. Walcott, Director. 1898. (PartsII, III, and V,1899.) 6 partsin 7 vols.
and separate case for maps with Pt. V. *Pt. I, Papers chiefly of a theoretic
nature, v. 958 pp., 172 pls. $2.65. Contains:

*Principles and conditions of the movements of ground water, by F. H. King, pp. 50-204,
pls. 6 to 16. Discusses the amount of waters stored in sandstone, in soil, and in other rocks,
and the depth to which ground water penetrates; gravitational, thermal, and capillary move-
ments of ground waters, and the configuration of the ground-water surface; gives the results
of experimental investigations on the flow of air and water through a rigid, porous medium
and through sand, sandstones, and silts; discusses results obtained by other investigators and
summarizes results of observations; discusses also rate of flow of water through sand and roek,
the growth of rivers, rate of filtration through soil, interference of wells, ete.

*Theoretieal investigation of the motion of ground waters, by C. S. Slichter, pp. 205-384, pl. 17.
Scope indicated by title.

PROFESSIONAL PAPERS.

*72. Denudatmn and erosion in the southern Appalachian region and the Mononga-
" hela basin, by L. C. Glenn. 1911. 137 pp., 21 pls. 85c.

Describes the topography, geology, drainage, forests, climate and population, and trans-
portation facilities of the region, the relation of agriculture, lumbering, mining, and power de-
velopment to erosion and denudation, and the nature, effect, and remedies or erosion; gives
details of conditions in Holston, Nolichucky, French Broad, Little Tennessee, and Hiwassee
River basins, along Tennessee River proper, and in the basins of the Coosa-Alabama system,
Chatsehooche, Savannah, Saluda, Broad, Catawba, Yadkin, New, and Monongabela rivers,

*86. The transportation of débris by running water, by G. K. Gilbert, based on ex-
periments made with the assistance of E. C. Murphy. 1914. 263 pp., 3 pls.
70c.

The results of an investigation which was carried on in a specially equipped laboratory at
Berkeley, Calif., and, as undertaken for the purpose of learning “the laws which conirol the
movement of bed load and especially to determine how the quantity of load is related to the
stream slopeand dischargeand to the degree of comminution of the débris.” A highly technical
report.
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105. Hydraulic-mining débris in the Sierra Nevada, by G. K. Gilbert. 154 pp., 34
pls. 1917. 50c.

Presents the results of an investigation undertaken by the United States Geological Survey
in response to 8 memorialfrom the California Miners’ Association asking that a particular study
be made of portions of the Sacramento and San Joaquin valleys affected by detritus from tor-
rentialstreams. Thereport dealslargely with geologic and physiographic aspects of the subject
traces the physical effects, past and future, of the hydraulic mining of earlier decades, the simi-
lar effects which certain other industries induce through stimulation of the erosion of the soil,
and the influence of the restriction of the area of inundation by the construction of levees. Sug-
gests cooperation by several interests for the control of the streams now carrying heavy loads
of débris. ’

BULLETINS.

*32. Lists and analyses of the mineral springs of the United States (a preliminary
study), by A. C. Peale. 1886. 235 pp.

Defines mineral waters, lists the springs by States, and gives tables of analyses.

*319. Summary of the controlling factors of artesian flows, by M. L. Fuller. 1908.
44 pp., 7pls. 10c.
Deseribes underground reservoirs, the sources of ground waters, the confining agents, the

primary and modifying factors of artesian circulation, the essential and meodifying factors of
artesian flow, and typical artesian systems.

479. The geochemical interpretation of water analyses, by Chase Palmer. 1911. 31

pp.- b5c. -

*  Discusses the expression of chemical analyses, the chemical character of water and the prop-
erties of natural waters; gives a classification of waters based on property values and reacting
values, and discusses the character of the waters of certain rivers as interpreted directly from
the results of analyses; discusses also the relation of water properties to geologic formations,
silica in river water, and the character of the water of the Mississippi and the Great Lakes and
8t. Lawrence River as indicated by chemical analyses.

*616. The data of geochemistry (third edition), by F. W. Clarke. 1916. 821pp. 45c.

Earlier editions were published as Bulletins 330 and 491. Contains a discussion of the state-
ment and interpretation of water analyses and a chapter of ““Mineral wells and springs” (pp.
179-216). Discusses the definition and classification of mineral waters, changes in the composj-
tion of water, deposits of calcareous, ocherous, and siliceous materials made by water, vadoseand
Juvenile waters, and thermal springs in relation to volcanism. Describes the different kinds of
ground water and gives typical analyses. Includes a brief bibliography of papers containing
water analyses.



INDEX BY AREAS AND SUBJECTS.

{A==Annual Reports; M=Monograph; B=Bulletin; P=Professional P per; W=Water-Supply Paper;
G F=Geologic folio.|

Arizona: Quality of waters........ccoeveveenenn........ W 104,136,274,320; G F 129

Surface waters...........coeeeeeena.. W 2, 33,738,938, 147,162, 820; G F 129
Underground WateTs. . . ... ...uoemmoieeeaeaaaaaiaeaaaanaann .. W 57,104,

136, 149, 320, 380; B 298, 352; G F 111, 129

Artesian waters; essential conditions. . ..........cccieeeann.s A5;B319; W 67,114
Bibliographies . ... ... ... . i iiiiiicieiieaceaaaeaas W 119, 120, 163, 416, 427
Chemical analyses2............. e eceeecceaaanaes W 151, 236, 259, 274, 364; B 479
Colorado: Quality of Waters. .....cuueeneeainaaeeaiarannannnn- W 274; G F 153
Surface waters....... A 9;'W 74, 93,147,162, 395, 396; G F 120, 130, 153, 171
Underground waters. . ... ... . i A 16 ii;

B 265, 208, 350, 531 ¢; W b7, 149; G F 120, 130, 153, 171

COoDSEIVATION . o e e e cte e eiee ettt iei v ieeirae e, W 234
DEbIiS TOPOITS. . e eeveeieneccaneaceacacancaecacscnsascecnncarsncassannns P 86,105
Denudation. .. .coioe it iieiiiiicceetett ettt tan e renenraanane P72
L DIvININg 10d. - e iieicceiececteececacacanacnaaeaaaan W 416
Engineering methods. . cuuue e aennennneeataien it ei e w1,

3, 8,20, 41, 42, 43, 56, 64, 94, 95, 110, 143, 150, 180,
187, 200, 257, 337, 375 (c, ¢, f), 400 (¢, d), 425 (c)

B R W 147, 162, 334
Indis: IETiQation . .cee e ieee e tieeeaene o ananaeearaaaanaaananans A 12ii; W87
Tce measurements. .. ...t iiiiiiaiiiaeneeaeaeaai.. W 187,337
Irrigation, general . .............. A 101, 113, 121, 18id, 16 ii; W 20, 22, 41, 42, 87
Legal aspects: Surface Waters.....oc.veacrecvenecanasconcnasanncans W 103, 152, 238
Underground Waters. .. ...cecceceeccrscossesesecnoencnccnacen. W 122

Mineral springs: Analyses........cccieecececerccccascscacacans ceennes Al4ii;B32
Origin, distribution, etc............ cecenes B, Al4ii

LASE. - eeeene e eeeneen e eeneee e an e aanns B 32; W 114

Motions of ground waters. ..........c.cicicieiiciaanns A 19 ii; B 819; W 67, 110, 140
Nevada: Surface waters............uciiorencvencceoaanceannns A 1143, 121i; W 395
Underground Waters. .. ...cveeeeeeecacneeraaceeaaaanacaan B 298; W 61, 149

New Mexico: Surface waters..........c.cveeeeunn- W 147, 162, 380, 895, 396; G F 199
Underground waters.......ccocccueees B 298; W 61, 149, 380; G F 199

Pollution: By industrial wastes........ccccereeieinionnannn W 179, 186, 189, 226, 235
By BeWAZE. . ti e ittt et e e W 72,194

Laws forbidding. . ccevennioiiiineiiaciiieacreeaeaacanaiannn W 103, 152

Indices of . coon i et crre et crecteree e aas W 160

River Profiles. . .ovoviio ittt et eaceeeaere e aaann W 44, 396
Sanitation; quality of waters; pollutaon sewage irrigation............ . W3,22

72, 103,110,113, 114, 145 152 160 179, 185,
186, _189 194 226 229 235 236, 255 258, 315

Sewage disposal and purification................ ... W 3,22, 72 113 185 194 229
Underground waters: Legal aspects. ... ....ooiioiiiiiiiiiiciiaiaiaaia W 122
Methods of utilization..........cceeouoaiaa. . W 114, 255, 257

) Pollution.......cooveemmicmacnenaaan.o. -. ‘W 110, 145, 160, 258

Utah: Surface WateIB. .. cvoeeeeneeeenneceacicaananeanaanenns A 9; W 162, 395, 396
Underground waters.................... DU B 298,541 d; W 61, 149, 380
Windmill Papers. ... coeiiiie e aaaraaaaaan W 1,8,20,41, 42
Wyoming: Surface Waters. ... .. .viiriie it aiaaaaaaan W 395, 396
Ground Water . ..cuunee e e cteceeeceiaccaennnasancoscnannnns P 56; B 543

1 Many of the reports contain brief subject bibliographies. See abstracts.
2 Many analyses of river, spring, and well waters are scattered through publications, a8 noted in abstracts-

XXX
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Animas Rwer, Colo., N. Mex......
Ash Creek, Utah......c.coocceae...
Ashley Creek, Utah..............
Asghley Creek, Dry Fork, Utah....
Aztec Light & Power Co.’s canal. .
Beaver Creek, Colo. (tributary to
Eagle River)...
Beaver Creek, Colo (tnbutary to
Green River).......ooovevenan...
Beaver Creek, Ariz.................
Beaver Creek, Wyo...............
Big Jim Creek, Colo..............
Big Sandy Creek, Wyo...
Black and McClesky canal Anz
Black River, Ariz...... . ..
Blacks Fork, Wyo...........;....
Blue River, Colo...cc.oveunana-..
Boulder Creek, Wyo...............
Boundary canal, Calif._._..........
Brown canal, Ariz.................
Brush Creek, Colo ................

Chevelon Fork, Ariz................
Christensen canal, Utah...._......

Colorado River, Ariz..............
Colorado River, Little, Ariz........

Cosper and Martin canal, Ariz... ..
Cosper and Windham canal, Ariz.
Cottonwood Creek, Utah..........
Cottonwood Creek, Wyo..........
Crystal River, Colo...............
Currant Creek, Utah..............
Curtis canal, Ariz..........._....

p.8i )

viI

XIL

X1v
p-are
X

v
X1
IX

xIv

Davenport & Campbell canal,

Divide Creek, West, Colo ...... Te.
Dodge canal, Ariz..

Dolores River, Colo .
Dry Fork of Ashley Creek Ut;s.h

Duchesne River, Utah............
Duchesne River, North Fork, Utah
Duchesne River, West Fork......
Dutch Joe Creek, Wyo ............
Eagle River, Colo... s

East Fork, Wyo.eaeeeo .. ...

East Fork. See also name of main
stream.

East River, Colo.................

Elk Creek, Colo... ..

Elk Creek, East Fork (‘olo

Elk Creek, Middle Fork, Colo

Elk Creek, West Fork, Colo....:. .-

Elk Head Creek, Colo............

Elk River, Colo..eeeeonaeo..

Escalante Creek, Utah.............

Evaporation, N. Mex..............

Fall Creek, Wyo...........ooo....

Ferron Creek, Utah...

Florence canal, Ariz...............
Florida River, Colo...............
Fontenelle Creek, Wyo............
Fortiﬁcaﬁon Creek, Colo..........

Fraser River, Colo................
Fremont, River, Utah..............
Fryingpan Creek, Colo............
Fryingpan Creek, North Fork,

Gila River, Ariz., N. Mex.........
Glenwood Light & Power Co.’s

Grand Lake, Northinlet..........
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Grand Lake outlet, Colo........... ix

Grand River, Colo................ X

Grand River, North Fork, Colo... 1x
Grand River, South Fork, Colo... 1x
Green Canal, Utah............... X
Green River, Wyo., Utah......... v
Gunnsion River, Cola. ........... XI
Gunnsion River, North Fork, Colo.  xx
Hassayampa River, Ariz.......... X1V
Hemlock canal, Calif............. XIv
Henrys Fork, Utab_.............. i
Hermosa Creek, Colo............. XII
Holt canal, Calif................... b-an's
Homestake Creek, Colo............ x
Horse Creek, Wyo................ VI
Hunter Creek, Colo.....ccveann... b4
Huntington Creek, Utah.._....... IX
Imperial canal, Ariz., Calif........ XIv
Indian Creek, Utah............... 154
Tvie Creek, Utah................. X1
Jim Creek, Big, Colo.............. b4
Jim Creek, Little, Colo............ x
Labarge Creek, Wyo............... Vi
Lake Fork, Utah........ s x
Lake Fork, East Fork, Utah_...... X
Lake Fork, West Fork, Utah...... x
La Plata River, Colo., N. Mex.... xu
Leeds Creek, Utah............... X11X
Leroux Creek near Lazear, Colo.. . XI
Little Colorado River, Ariz........ XII

Little Jim Creek, Oolo............. X

Little Sandy Creek, Wyo......... VI
Little Snake River, Colo., Wyo... vm
Little Snake River, Middle Fork,

Colo. v ieeiiiinieieiiieieanans VIIE
Little Snake River, South Fork,

Colo. v veriiiirinieiceeiaanens Vi
Los Pinos River, Colo............ . XI
Mad Creek, Colo..cceoueaeaanan... Vi
Mamm Creek, West, Colo......... x1
Mancos River, Colo............... X
Mancos River, West, Colo........ XxmI
Maroon Creek, Colo............... bd
Marvine Creek, Colo. ............ Ix
Michellena canal, Ariz............ baiis
Middle canal, Utah............... XII
Middle Fork. See name of main

stream.

Middle Piney Creek, Wyo.......... piis
Middie Ranch Creek, Colo........ x
Milk Creek, Colo.......oooonotn. vIII
Mill Creek, Utah.....oc.ooonano.. X1
Model'canal, Ariz................. X111

STREAMS.
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Montezuma canal, Ariz........... xm
Montezums, Creek, North Fork,

L0571 S xn
Montezuma Creek, South Fork,

Utah. ..ol X1
Muddy Creek, Colo. . ............ x
Muddy Creek, Utab.............. xu
Muddy Creek, Wyo.............. vin
Muddy River, Nev........o.oo... X
Navajo River, Colo............... =&
Nevada canal, Ariz. . ............ X1V
New Fork, Wyo.................. v

No Name Creek, Colo............. x

North canal, Utah................. X
North Fork. See name of main
stream.

North Inlet to Grand Lake, Colo.. X
North Piney Creek, Wyo...,..... vio
North Ranch Creek, Colo........ X
Oregon canal, Ariz............... XIV
O.T.canal, Ariz. ... .......... XIv
Piedra River, Colo...c.ocvno.... XX
Pine Creek, Wyo......ocoeenann. vo
Piney Creek, Middle, Wyo....... VL
Piney Creek, North, Wyo......... vt
Pioneer canal, Utah.............. xix
Pole Creek, Wyo....oveveinnnnn. v
Pierson-Nicholas canal, Ariz...... XIv
Price and Powell ditch, Ariz. ... XIVv
Price River, Utah................ Ix
Quartz Creek, Colo............... X1
Queen Creek, Ariz................ XIV
Ranch Creek, Middle, Colo........ b4
Ranch Creek, North, Colo. ....... x
Ranch Creek, South, Colo. ....... x
Red Creek, Utah................. x
Rico Mining Co.’s tailrace, Colo. .. X1
Rillito Creek, Ariz............... X1V

Roaring Fork, Colo................ x

Rock Creck (East Creek), Utah... vix
8t. George and Santa Clara canal,

U571 bas 1
St. Louis Creek, Colo.............. x
Salt River, Ariz. . ........... eee. XIV
San Carlos River, Ariz........... .. XIV
Sandy Creek, Big, Wyo.......... VI
Sandy Creek, Little, Wyo._....... vm
San Francisco River, Ariz., N.

MexX. oveeoiiiaiiiiiiaiaaaa baiis
San Jose canal, Ariz. . ........... 1oL
San Juan River, Colo., N. Mex.... xm
San Miguel River, Colo............ x1
San Pedro River, Ariz............ v
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San Rafael River, Utah...........
Santa Clara Creek, Utah..........
Santa Cruz River, Ariz............
Sapinero Creek, Colo.............
Savery Creek, Wyo..............
Silver Creek, Ariz................
Slater Creek, Colo................
Smithville canal, Ariz.............
Snake River, Colo........oeo.o....
Snake River, Little, Colo., Wyo..
. Snake River, Little, Middle Fork,

Snow Mass creek, Colo.............
Soda Creek, Colo.........c........
South canal, Utah.................
South Fork. See name of main
stream.
South Montezuma Creek.
Verdure Creek.
South Ranch Creek, Colo......._..
Spring Creek, Utah__._._..._.._...
Spruce Creek, Colo............._..
Squaw Creek, Wyo................
Strawberry River, Utah...........
Sunset canal, Ariz.............._.
Surface Creek, Colo.............
Taylor River, Colo.._.............
Tenmile Creek, Colo..............
Tomichi Creek, Colo........ .
Tonto Creek, Aviz.................
Town canal ,Utah.................

See

Twail Hollow Creek, Utah......... '

Troublesome Creek, Colo .........
Trout Creek, Colo.................
Turkey Creek, Colo................
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Union canal, Ariz................ XIIT
Uinta River, Utah................ IX
Uncompahgre River, Colo.......... X1
Vaga Creek. See Spring Creek
Valley canal, Ariz.............. X1
Vasquez Creek, Colo.............. X
Verde River, Ariz................ XIv
Verdure Creek, Utah.............. X
Vermilion Creek, Colo............ Vi
Vernal Milling & Light Co.’s tail-
race, Utah................ ... via
Virgin River, Utah............... Xt
West Divide Creek, Colo........... XI
West Fork. See name of main
stream.
West Mamm Creek, Colo.......... XI
West Mancos River, Colo.......... xa
‘White River, Ariz................. X1V
‘White River, Colo., Utah......... IX
‘White River, East Fork, Ariz...... XIv
White River, North Fork, Colo.... IX
‘White River, South Fork, Colo.... ix
‘Whiterocks River, Utah.......... x
Whitewater Creek, N. Mex........ X111
Whitewater Draw, Ariz........... X1V
Williams Fork, Colo.............. b4
Williams River, Ariz.............. XITT
Williams River, Colo.............. v
Willow Creek, Wyo............... vox
Wisteria canal, Calif.............. XIv
Wood high-line canal, Utah........ xni
Woodruff ditch, Ariz..,.......... XII
Yampa River, Colo............... Vi
York canal, Utah.................. b aing
Zion Creek, Utah...._ ... ........ XIx
Zuni River, N. Mex.............. bai












